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Foreword

The over-all objective of the research conducted under contract with the Institute of
Personality Assessment and Research at the University of California at Berkeley was the
development and validation of a program to assess and predict potential effectiveness of
Air Force officers. This research resulted in the development and application of a prelimi-
nary, experimental assessment program which was administered in two phases to a group of
Air Force captains. The two phases were a field-testing phase and a living-in assessment
phase.

The 343 captains participating in the field-testing phase were given 27 paper-and-pencil
tests which were administered to the officers at their home bases. These tests may be clas-
sified into the following areas: (a) biographical data, (b) tests of personality and interests,
(c) tests of cognitive and intellectual functions, and (d) tests of social insight and judgment.

Of the field-tested officers, 100 were selected to participate in the living-in assessment
phase; they were assigned on temporary duty to the Institute of Personality Assessment and
Research at the University of California, in groups of 10, for a period of three days. During
this period they entered into approximately 50 assessment procedures including interviews,
individual tests, tests of interpersonal and group behavior, and physiological tests. Further,
a staff of psychologists rated each officer on 30 personality variables considered relevant for
effectiveness in senior command and staff assignments.

As part of the evaluation of the assessment data, effectiveness measures were obtained
from various sources as criteria. Officer Effectiveness Reports, promotion board ratings, and
superiors’ ratings were included as well as evaluations by experts (Contract AF 18(600)-420
with Western Reserve University).

The scope of this project required that many organizations and individuals participate
both in providing information to IPAR and in the official monitoring of the Air Force project.
These are credited in detail in the preface to the comprehensive report. A survey of the work
accomplished under the IPAR contract and the major research findings are presented in a five-
part WADC Technical Report under the general title, An Assessment Study of Air Force Offi-

cers.

In addition to the comprehensive report, a number of detailed and discrete studies
emerged. Some of these have appeared in various scientific journals. This Technical Note
is one of several such independent studies which appear in the AFPTRC and WADC publica-

tion series.
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#BSTRACT

The Institute of Personality Assessment and Research carried out an
extenSive psychological assessment of a group of 100 Air Force captains in
order to develop a set of procedures which would identify those officers
most likely to be effective in command and staff positions. This particular
study presents data collected from 10 perceptual tests included in the pro-
gram. Developmental material is presented for some of the tests. The
purpose of this report is to show the potential contribution of such per-
ceptual behavior to the assessment and understanding of personality. Stress
is upon the perceptual performance of the military officer rated effective.
Results indicate that the perceptual tests are most strongly related to the
areas of intellect and cognitive flexibility. Numerous significant rela-
tionships were found with tests in the areas of emotional adjustment,
social relations, and leadership, The specific nature and direction of
the relationships between perceptual and personality measures are consistent
with the assumption that basic personality trends are general in nature and
should manifest themselves in analogous ways in perceptual and other forms
of behavior.
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Summary

A. Problem: All officers will not benefit equally from training and education nor will
they develop into top command and staff officers. It is, therefore, of the greatest importance
to be able to identify those officers who should become the Air Force leaders of the future.
The Institute of Personality Assessment and Research carried out an extensive psychological
assessment of a group of 100 Air Force captains selected from the total sample of captains
within Air Training Command who were eligible for promotion. The purpose of the assessment
program was to develop a set of psychological evaluative procedures which would identify
those officers who were most effective in their jobs. The pertinence of perceptual perform-
ance to personality assessment is in discovering how individual differences may relate to
various personality dimensions, in order to help in the psychological understanding of these
dimensions, and in turn to investigate the means of developing predictive instruments for
them. The purpose of the present study was to explore the potential contribution of a number
of perceptual procedures to the assessment and understanding of personality. In particular,
this being a study of the determinants of superior functioning in military officers, the stress

is upon the perceptual performance of the effective person.

B. Method: Each of the following 10 perceptual-cognitive tests were administered to
the subjects under standardized laboratory conditions: Size-Weight Illusion, Weight Judgment,
Progressive Squares, Perception of the Vertical, Line Movement, Periscopic Tracing, Tapping,
Kinesthetic After-Effect, Street Gestalt, and Gottschaldt Figures. Four of the tests were cre-
ated and developed for this study. For each of the tests the same type of analysis was made.
The 100 officers were scored on one or more measures derived from each test. These measures
were systematically correlated with all of the more than 600 other scores obtained in the as-
sessment pertaining to psychological areas such as intellect, interests, emotional adjustment,
social relations, personality structure, and life history. Each perceptual measure was also
compared with certain Air Force criterion measures of military effectiveness of the officers.
The two extreme performance groups for each perceptual measure were compared in terms of
variables correlating significantly with that measure,

C. Conclusions: In general, the findings establish that there are numerous and consist-
ent relationships between perceptual performance and the personality characteristics and be-
havior of the individual. The specific nature and direction of the ‘‘perception-personality”’
relationships tended to correspond with what would be expected on the assumption that basic
personality trends are general in nature and should manifest themselves in an analogous
manner in perceptual and other forms of behavior. Thus, a perceptual performance which re-
vealed susceptibility to illusion was found to be associated with a more general trait of sug-
gestibility as measured in quite different ways. Again, performance on those perceptual tasks
which particularly emphasized successful task achievement was found to be associated with
superior achievement by the individual in other aspects of behavior. Several of the perceptual
tests had significant correlations of moderate size with independent criteria of Air Force offi-
cer effectiveness, e.g., Promotion Board Ratings. Virtually all of the perceptual tests were
found to contribute in some manner to the measurement of those general traits of the effective
and superior person that are demanded in the military officer.
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D. Recommendations: It should be stressed that this kind of study simply prepares the
empirical groundwork for a theoretical attack on the problem of relating perceptual functioning
and personality. The study does clearly provide data that challenge theoretical inquiries.
And the study would seem clearly to establish the fruitfulness of the inclusion of perceptual
tests in the assessment of personality and effective functioning of the individual.
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PERCEPTUAL PERFORMANCE AND THE EFFECTIVE FERSON*
INTRODUCTION

The study of perceptual performance as part of the systematic assess-
ment of persons is important both for theoretical and for practical reasons.
In its very nature perceptual performance constitutes a critical aspect of
the whole behavior of the individual--the ways in which he is sensitive to,
interprets, and copes with objective features of his enviroument. Lacking
knowledge of the individual's characteristic manner of perceiving, we have
an incomplete picture of his personality. Moreover, perceptual performance
is more easily elicited, observed, and quantified than many other forms of
behavior with which it is correlated, and hence may be a convenient means
of measuring underlying associated traits.

For these reasons perceptual tests fulfill an important role in the
assessment of personality. They have begun to come into widespread use,
and there has grown up a substantial research literature on ""perception-
personality' relationships. Nevertheless, it seems safe to say that rela-
tively little is yet firmly established about this highly complex problem.
For one thing, it appears that the essential complexity of the relation-
ships involved has often been underestimated, and this has led to an un-
founded hope that close and universal correspondences could be established
between some simple aspects of perception and some basic dimensions of
personality. For another thing, there has been a certain amount of con-
ceptual vagueness as to the distinction between underlying perceptual
processes and manifest perceptual performance. Finally, there have been
few opportunities to study perceptual performance systematically in the
context of a broad and representative assessment of the total personality.

A rare opportunity of this kind was offered in the spring of 1953 in
the assessment of 100 Air Force captains at the Institute of Personality
Assessment and Research as part of a study of the factors associated with
effective functioning of officers. A battery of approximately 50 assess-
ment procedures, including interviews, personality inventories, standard
objective tests of personality and intelligence, group interaction situa-
tions, experimental tests, etc., ¥ielded comparable scores for each of the
men on more than 600 variables.

>kManusc:ript released by the authors for publiéation in December
1957.
Appendix A gives a complete list of the assessment procedures. A
full description of all of the variables will be found in the report by
MacKinnon and others (6).




Included among the procedures were a considerable number of percep-
tual tests. & They were not, of course, intended to represent a compre-
hensive sampling of all possible kinds of perceptual tasks likely to con-
tribute significantly to personality assessment. The domain of percep-
tual functioning is immense and at best in such a study one can select
tests in such a way as to get considerable variety among types of percep-
tual performances. The selection, as is true in this case, is likely to
reflect the theoretical bias of the investigation.

It is probably safe to say that in no previous major personality assess-
ment study has there been a comparably large use of perceptual perform-
ance tests, nor a comparable opportunity to determine the relationships
of perceptual performance variables with such a manifold of personality
measures from other domains.

This report treats of the following 10 perceptual tests:

Size-Weight Illusion Test.
Weight Judgment Test
Progressive Squares Test
Perception of Vertical Test
Line Movement Test
Periscopic Tracing Test
Tapping Test

Kinesthetic After-Effect Test
Street Gestalt Test
Gottschaldt Figures Test

“REQEEUOW R

These tests are partly borrowed, partly new. The Street Gestalt
Test, the Kinesthetic After-Effect Test, and the Perception of Vertical
Test are taken over from previous work of other investigators with only
minor modifications to adapt them to the assessment setting. The Weight
Judgment Test, the Line Movement Test, the Gottschaldt Figures Test,
and the Progressive Squares Test have some ancestry in the work of other
investigators, but they have been extensively modified for use here. The
remaining tests--Size-Weight Illusion, Tapping, and Periscopic Tracing--
have been newly created and developed for the present studies.

The tests vary in the kinds of perceptual performance involved. Some
call for perceptual achievement, that is, the person seeks to make a correct

2
Joseph H. Handlon, Bela O. Baker, and Wallace B. Hall were of
great service in helping in the administration of these tests.




response. This is true, for instance, of the Street Gestalt Test, in which
the task is to identify correctly a fragmented figure; it is also true of the
Periscopic Tracing Test, in which the person attempts to i'eproduce a
stimulus as faithfully as possible, aund of the Size-Weight Illusion Test, in
which the task is to guess the correct weight of an object.

Others of the tests do not have tais achievement aspect. For instance,
the Line Movement Test is in part simply a measure of perceptual fluctua-
tion. And the Weight Judgment Test requires the person to establish and to
modify a subjective scale of judgments, for which there is, of course, no
correct answer.

The term 'perceptual' in reference to these procedures may not be
entirely apposite. What is intended is a broad meaning of perception,
more nearly equivalent to what some would call cognition. A very large
judgmental element enters into all of these test performances. They are
essentially measures of how the person makes difflcult judgments about
.changing, complex, or inadequate stimuli.

Each of the ten perceptual tests will be discussed in turn. For each
of them the same type of analysis has been made. The perceptual measures
derived from each test have been correlated with all of the many hundreds
of variables from the entire assessment battery to determine all relation-
ships significant at the .05 level. 3 As a further step, item-analyses have
been made of those adjectives descriptive of personality which were as-
cribed to the subjects by the assessraent staff. Two extreme groups on
each measure have been compared oa such descriptions to determine all
adjectives significantly differentiating the groups at the .05 level. Score
distribution statistics are listed in Appendix B,

The purpose of this report is to undertake to show the potential con-
tribution of such perceptual procedures to the assessment and understand-
ing of personality. In particular, this being a study of the determinants
of superior functioning in military officers, the stress is upon the percep-
tual performance of the effective person.

PERCEPTUAL TESTS AND THEIR RESULTS

Size-Weight Illusion Test

Individual differences in various kinds of perceptual illusion have
often been studied in experimental and personality research. Thurstone(9)

3Correlates of the perceptual tests significant at the .05 level are
listed in Appendix C.




has investigated factor patterns of some of the classical visual illusions;
Witkin (11) and others have worked with the distortion of the vertical in
darkness; Kohler and Wallach (5) havs studied after-effect illusions; Sherif
(7) and others have been concerned with an illusion of movement, namely,
autokinetic movement of a light in darkness.

A classical perceptual illusion that has not, to our knowledge, been
the subject of personality research is the size-weight illusion. It differs
in an important respect from many of the above mentioned illusions in that
the perceptual influences transcend a single sense modality. In this illu-
sion, the perceived weight of an object is pronouncedly affected by the
perceived size. For example, of two similar objects equal in weight, the
smaller will be perceived as the heavier.

Our aim is to measure individual differences in susceptibility to the
illusion, individual differences in the fate of the illusion with repeated
exposures of the stimulus, and indiviiual differences in persistence of the
illusion when the stimulus conditions causing the illusion are removed.

The pertinence to personality assessment is in discovering how such
individual differences may relate to various personality dimensions, in
order to help in the psychological understanding of these dimensions, and
to explore the means of developing predictive instruments for them.

To these ends, a procedure called the Size-Weight Illusion Test was
developed and applied to the sample of 100 Air Force officers.

AEEar atus

Two wooden blocks were constructed of the following dimensions in
inches: 1.5 x 1.5 x 2.5 and 3 x 3 x5. The larger, being twice the size
of the smaller in each linear dimension, was thus exactly eight times the
volume of the smaller. The blocks were hollowed from the bottom end, and
lead weights attached and concealed iaside in such a manner that the total
weight of each block was made equal to 300 grams. A metal ring was
attached to the top of each block so that it could be hefted by the subject
by placing his forefinger inside the ring.

The two blocks were painted gray. Thus, they looked exactly alike in
shape, color, texture, and other respects; but one was eight times the
volume of the other. (See Figure 1.)

Pretests with control subjects established that when the two blocks
were hefted with eyes closed, they were judged as of equal weight.




Differences found with eyes open can be ascribed, therefore, to the per-
ceived size differences.

For another part of the procedure, two paper covers were constructed
for the blocks. They were identical in size and shape. Each had the bot-
tom open so that it could simply be dropped over the block. Slots were cut
in the top in order that the cover could drop over the metal ring. For the
larger block, the cover was made to fit snugly around it. For the smaller
block an identical cover was used, but in addition the smaller block was
set upon a small pedestal in order to permit the cover to rest upon the top
of the block. With both covers in place, the two blocks then appeared iden-
tical in size and shape, and were also identical in weight (300 grams plus
the inappreciable weight of the paper cover). (See Figure 2.)

Procedure

Each subject (S) was tested individually, seated before a table beside
the experimenter (E). E first presented the two blocks, saying: 'Here are
two weights. You are to pick up the larger one, by placing your forefinger
in the ring and hefting it once, then putting it down. Then do the same
with the smaller one. Your task is to estimate in grams the weight of the
second. I will tell you that the weight of the larger is exactly 300 grams.
Now go ahead."

After S hefted the weights, E recorded his estimate. Then E asked S
to repeat the procedure, and once again recorded the estimate. This con-
tinued for 12 successive judgments all done in the same way.

At this point, E placed the two paper covers over the blocks in full
view of S, and asked him to go on with the weight judgments as before.
No explanation was offered S about the purpose of the covers. Six suc-
cessive trials were made under this condition.

Then, finally, the paper covers were removed and six more trials
were made as in the original condition.

In summary, 24 successive weight estimates were obtained as follows:
Trials 1 - 12 No covers

Trials 13 - 18 Covers
Trials 19 - 24 No covers
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Blocks used in Size-Weight Illusion Test

Fig. 1.




Covered blocks used in Size-Weight Illusion Test

Fig. 2.




Measures

From the 24 estimates obtained from each S, the following seven
measures were derived:

1. Magnitude of illusion on trial 1. (Estimate in grams on trial 1.
Higher score indicates greater illusion.)

2, Magnitude of illusion on trial 24. (Estimate in grams on trial 24,
Higher score indicates greater illusion.)

3. Variability in illusion over 12 trials. (Standard deviation of
estimates in grams on 12 trials. Higher score indicates greater
variability in estimates. )

4. Mean illusion over 12 trials. (Mean estimate in grams, trials 1
through 12. Higher score indicates greater mean illusion. )

5. Change in illusion, trial 1 to trial 12. (Estimate in grams on
trial 1 divided by sum of estimates on trials 1 and 12, expressed
as a percentage. Higher score indicates more reduction in illu-
sion over the series of 12 trials.)

6. Number of trials to stabilize judgment. (The ordinal number of
last trial in the series on which variation in estimates occurs.
Higher score indicates slower stabilization of judgments. )

7. Carry-over of illusion under changed stimulus conditions. (Mean
illusion on trials 13 to 18 divided by mean illusion on trials
1to 12, expressed as a percentage. Higher score indicates more
carry-over of illusion when stimulus conditions producing illusion
are removed.)

Inasmuch as certain refinements of procedure were introduced follow-
ing the first week's assessment of ten officers, all statistics for the Size-
Weight Illusion Test pertain to only 90 of the 100 officers.

Intercorrelations among the seven measures are presented in Table
1. Four of the seven measures were selected for furtber analysis because
they appeared by inspection of the correlations to have least overlap with
one another. The four variables selected were: 4. Mean illusion over 12
trials; 5. Change in illusion, trial 1 to trial 12; 6. Number of trials to
stabilize judgment; 7. Carry-over of illusion under changed stimulus con-
ditions. Score distribution data for the four measures are listed in Ap-
pendix B.




TABLE 1

Intercorrelations Among the Size-Weight Illusion Scores

Measures 1 2 3 4 5 6 7

1. Magnitude of illu-
sion on trial 1 - .55 .53 17 .32 24 -.31

2. Maghitude of illu-
sion on trial 24 .55 - 21 .62 -.08 .00 -.03

3. Variability in illu-
sion over 12 trials .53 21 - .65 -.08 .57 -.33

4. Mean illusion aver-
aged over 12 trials 7 .62 .65 --—- =23 26 -.23

5. Change in illusion,
trial 1 to trial 12 .32 -.08 -.08 -.23 --- A7 -.21

6. Number of trials to
stabilize judgment .24 .00 57 .26 A7 ---  =.32

7. Carry-over of illu-
sion under changed
stimulus conditions -.31 -.03 -.33 -.23 -.21 =-.32 ---

Results

For each one of these four separate measures, analysis was done in
two ways. First, selection was mace out of the total group of 90 officers
of the twenty who scored highest on that perceptual measure, the twenty
whose scores were in the middle of the distribution, and the twenty who
scored lowest. The three groups were compared with respect to adjective
descriptions made of them by the assessment staff (without knowledge of
the subjects' test performances). Second, a search was made for all other
assessment variables correlating significantly at the .05 level with that
perceptual measure.

Mean illusion over twelve trials, The correlations between size-
weight illusion scores and other variables provide some basis for psycho-
logical interpretation of individual tendencies toward susceptibility to the
illusion. The first salient fact is that intellectual variables tend to be




negatively correlated with amount of illusion. The highest correlation of
any variable with mean illusion is -.40 for an objective index of intel-
lectual performance (Field- Testing Composite: Intellectual competence).
Standard intelligence tests, e.g., the Terman Concept Mastery Test, the
Wesman Personnel Classification Test, and the Bennett Mechanical Com-
prehension Test, also are significantly negatively correlated with amount
of illusion. Another cluster of variables pertaining to intellectual function-
ing confirms this same negative relationship with degree of illusion. It in-
cludes the Insight Puzzles Test, the Word Rearrangement Test, the Cali-
fornia Psychological Inventory (CPI) scales for intellectual efficiency and
academic motivation, and the General Information Survey.

Another salient finding is that low susceptibility to the illusion re-
lates significantly to good judgment in the person. The pertinent variables
are Field-Testing Composites of Good Judgment and Fairmindedness, the
CPI scale for tolerance, a test of accuracy of judgment of personality, and
the staff rating on evaluation of ideas.

The generally favorable character of the correlates of low suscepti-
bility to the illusion is further revealed in the following Q-sort items: 'Is
turned to for advice and reassurance, ! '"Derives personal reward and
pPleasure from his work," '"Gets along well in the world as it is, " "Is a
conscientious, responsible, dependable person. "

Conversely, those variables positively correlated with amount of il-
lusion tend to reflect unfavorable features of the person. The second
highest correlation (.35) found in the entire matrix is with a measure of
""manifest anxiety' in several problem-solving situations. Among other
variables showing significant positive correlations with illusion are two
Q-sort items: 'Is at odds with himself, ' and "Is rebellious toward author-
ity figures."

Certain other perceptual performances in assessment also involve
susceptibility to illusion, though in modalities entirely removed from the
size-weight illusion. One of these is distortion in the apparent vertical
produced by a tilted visual framework. Another is the persistence of a
kinesthetic adaptation effect. The two correlate .23 and .24, respectively,
with Size-Weight Illusion scores; thus we find some evidence for a general-
ized susceptibility to perceptual illusion in some individuals.

The men having the highest scores--indicating greatest susceptibility
to the size-weight illusion--are more frequently described by observers
using the Adjective Check List as awkward, tense, restless, opinionated,
headstrong, stubborn, and talkative. The low scorers are seen in a dis-
tinctly more favorable light, being described as civilized, efficient,
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energetic, dependable, intelligent, good-natured, poised, and self-confi-
dent. It is also of interest to note that both the middle and the low groups
are seen as more stable, self-controlled, organized, reasonable, and
fair-minded than the high group.

Change in illusion, trial 1 to trial 12. Examination of the assessment
variables which correlate most highly with change in illusion suggests
the importance of a dimension of flexibility-inflexibility in the person's
cognitive and motivational processes. Reduction in illusion is correlated
with the CPI scale for intellectual efficiency, a rating of originality of
productions on the Thematic Apperception Test, a staff rating of evalu-
ation of ideas, a more rapid self-recognition and more rapid recogniza-
bility (by others), number of life activities, etc.

The tendency for the illusion to persist during repeated exposure to
the stimuli is correlated with three measures of the Personal Preference
Scale (prenatal, early oral, and late oral), with the Self-Maintenance and
Infrequency scales of the CPI, with the Strong Vocational Interest Blank
(SVIB) key for President of Manufacturing Concern, with two Q-sort items:
"Is pedantic and fussy about minor things, ' and ''Is unaware of his social
stimulus value, ' etc.

A comparison of the high-scoring, middle, and low-scoring groups on
this measure also reveals differences, especially between the highs and
the lows, in the manner in which they were described by the staff observers.
The high scorers, i.e., those who saow the greatest reduction in illusion
over the twelve trials, are characterized by such adjectives as serious;,
clear-thinking, cool, reflective, evasive, and reserved. The individuals
who exhibit persistence in the illusion (or even increase in it) are described
as stubborn, loyal, persevering, natural, and steady.

In summary, the tendency for the size-weight illusion to disappear
with repeated trials seems to be somewhat related to certain character-
istics pertaining to cognitive and motivational flexibility. Those subjects
who, so to speak, 'hang on'' to their illusion appear to be characterized
by more stubbornness and inflexibiliiy. However, the significant corre-
lations are few in number and modest in size, and no more than a sug-
gestive relationship is found.

Number of trials to stabilize judgment. The Adjective Check List
analysis reveals that the men who stabilize their weight judgments only
after many trials are more frequently seen as serious, distrustful, cool,
and quick. The men making average scores appear to observers as modest,
natural, peaceable, good-natured, uaassurming, and conventional. The low
scorers--those who stabilize their judgments almost at once--are seen
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by staff raters as dominant, hard-headed, opportunistic, self-seeking,
bossy, enterprising, and shrewd.

Analysis of assessment variables adds to this picture. For example,
number of trials before a stabilized v/eight judgment occurs is positively
correlated with the CFPI Flexibility scale. Moreover, there are several
assessment variables indicative of being a "strong-minded' person with
firmly established views of self and others which are found to go with the
tendency to establish a firm, unmodified judgment early in the series.
These include the CPI Dominance scale, the SVIB Interest Maturity scale,
and the test-retest correlation and the correlation of descriptions of self
and ideal self on the Adjective Check List.

Carry-over of illusion under changed stimulus conditions. High scores
on this measure indicate that the individuals were least responsive to changed
stimulus conditions and were suggestibly persistent in the illusion after re-
moval of the stimulus difference causing it. Such individuals are described
on the Adjective Check List as confused, considerate, gentle, honest,
nervous, defensive, and meek. The middle scorers appear to observers
as unassuming, relaxed, reliable, natural, and peaceable. The low
scorers are described in such terms as interests wide, aggressive, dis-
satisfied, and enterprising.

The list of significant assessment correlates of the measure is short,
yet from it a fairly consistent pattern can be discerned. In general, the
positive correlates are of an unfavorable character and the negative cor-
relates of a favorable character.

Thus, inflexible perseveration of the illusion tends to be assdciated
with indications of rigidity, disturbance, and ineffectiveness in attempts
to cope. Noteworthy are the ratings of rigidity and pathogenicity of child-
hood, the CPI scale for delinquency, ''unrelieved dominance'' behavior
in Improvisations, the tendency to make a larger number of guesses in
Charades but with less effectiveness, and the greater frequency of
Rorschach W, which may in this case reflect the kind of so-called "whole
compulsion'' that would be entirely consistent with the inflexible persevera-
tion of the illusion. That high scorers on this measure also get somewhat
higher scores on the SVIB key for Officer Candidate Leadership and are
rated higher on positive valuation of the military identity raises interest-
ing questions in this connection.

The negative correlates support the above picture. Low scores on the
measure tend to go with several indicators of adaptive flexibility, e.g.,
shift of adaptationlevelinthe Weight Judgment Test, effectiveness of guess-
ing in Charades, ratings of evaluation of ideas and of fairmindedness.
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They are also associated with several kinds of indicators of emotional free-
dom and spontaneity in the person, e.g., enjoyment of aesthetic and sensu-
ous impressions, emphasis on oral pleasure, and tendency on the Rorschach
to give movement and human responses, and a greater volume of responses.

Conclusions

The Size-Weight Illusion Test, here developed and evaluated for the
first time, offers some promise as an assessment device. Though re-
quiring individual administration, the method is simple and relatively
economical.

Four measures derived from several ways of scoring the test per-
formance appear to differentiate the officers in a number of psychologi-
cally relevant characteristics, although it should be emphasized that the
relationships are few in number and generally of no more than borderline
significance: (a) Susceptibility to illusions: Those men exhibiting least
susceptibility to the illusion are rated and scored as superior in intellec-
tual traits, in good judgment, and in general soundness of social and
personal adjustment. (b) Change in illusion: By and large, the tendency
for the illusion to diminish during the twelve successive stimulus exposures
is associated with favorable personality characteristics, e.g., intellectual
efficiency, lack of stubbornness. (c) Readiness to stabilize judgments:
Those men exhibiting tendencies toward a very early stabilization of
judgments in the series of twelve trials appear to be characterized by
dominance, strong ego-organization, and an independent and somewhat
authoritarian outlook, coupled with an insensitivity toward others. (d)
Carry-over of illusion: Those men exhibiting greatest perseveration of
the illusion even after the stimulus conditions evoking it have been elimi-
nated seem to be disturbed and rigid. Conversely, those men most re-
sponsive to the changed conditions tend to be characterized by greater
adaptive flexibility and emotional spontaneity.

Weight Judgment Test

The Weight Judgment Test as developed here is based upon the wark
of Klein (3). It measures characteristics of the individual's shifts in
"adaptation level' of weight judgments as a function of systematic stimulus
changes introduced without his knowlz:dge. There is evidence that such
simple perceptual tendencies reflect more general characteristics of the
person's sensitivity and adjustment to changes in his surroundings, such
as the speed, flexibility, and method of establishing judgmental norms.

In general, therefore, this test is intended .o throw light on important as-
pects of the individual's cognitive adjustment to a changing environment.
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Procedure

Each S is tested individually. He is seated in a chair equipped with
a desk-arm and a shield which prevents him from seeing the stimulus
weights which E places beside his hand. His arm rests naturally on the
desk-arm in such a manner that he may easily heft the weight by grasping
it with thumb and fingers and flexing the wrist.

There are eight weights in the s2ries. They are constructed of 2.5-
inch cookie cutters with knobs on top. Pieces of lead are attached inside
the cutters in such a manner as to produce the following series of gram
weights: 40, 49, 61, 75, 92, 113, 139, 171. This series is so designed
that each weight is approximately 1.23 times the weight of the preceding
one.

At no time does S see the weights, nor is he told the number of weights
in the total series. To begin with he is given the following instructions:

'"We are going to ask you to give judgments of a num-
ber of weights. I'll place one weight at a time by your
hand and you will heft it once, lifting it just a short
distance. Grasp the weight by the handle only.

""You will be asked to give one of three judgments of the
weight--light, medium, or heavy. I'll give you a sample
of the kinds of weights you'll be hefting."

(E successively presents weights 3, 1, and 5.)

'""Since you will have to judge a large number of times,
above a hundred in all, I'll ask you to judge fairly
quickly. "

The stimulus series appears in Table 2. It will be noted that in the
beginning only weights 1-5 are used. After 50 judgments, each of the five
weights having been presented 10 times, weight 6 is introduced and weight
1 dropped from the series. After 20 more judgments, weight 7 is intro-
duced and weight 2 dropped. After 20 more judgments, weight 8 is intro-
duced and weight 3 dropped. Finally, after 20 more judgments, weight
4 is exposed 10 times in succession.

As each judgment is made, E records the response as 'light, " ""medi-
um, ' or "heavy."
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TABLE 2

*
Stimulus Series of Weights

Block Number

1. 5 3 1 2 4 2 5 1 3 4
2. 5 3 1 2 4 2 5 1 3 4
3. 3 2 1 5 4 1 4 5 2 3
4. 5 3 1 2 4 2 5 1 3 4
5. 3 2 1 5 4 1 4 5 2 3
6. 6 4 2 3 5 3 6 2 4 5
1. 4 3 2 6 5 2 5 6 3 4
8. 7 5 3 4 6 4 1 3 5 6
9. 5 4 3 7 6 3 6 71 4 5
10. 8 6 4 5 7 5 8 4 6 1
11. 6 5 4 8 7 4 7 8 5 6
12, 4 4 4 4 4 4 4 4 4 4

*1 (40 grams), 2 (49 grams), 3 (61 grams), 4 (75 grams), 5 (92 grams),
6 (113 grams), 7 (139 grams), 8 (171 grams).

Measures

For scoring purposes, a value of minus one was assigned to a "light"

judgment, a value of zero to a '"medium' judgment, and a value of plus

one to a 'heavy' judgment. The judgments were combined in blocks of

10, thus giving five such blocks before weight 6 was introduced, two more
blocks before weight 7 was introduced, two more before weight 8 was in-
troduced, and two more after that. A total score was obtained for each
block by summing the score values for the judgments in that block. Not
all judgments were used in such summing, but rather a selected set de-

signed to permit a direct evaluation of the effect of introducing the heavier
weights in the series. What was done was to sum only for weights 2-5
only on blocks 1 through 7; for weights 3-6 on blocks 6 through 9; for
weights 4-7 on blocks 8 through 11. An average score for blocks 4 and

5 was computed and used as the basis for all further computations in-
volving block 5 (the assumption being that this would provide a somewhat
more stable estimate of the judgment tendencies just preceding the intro-
duction of weight 6).
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Four measures were derived using the above scoring scheme. They
are as follows:

1.

Total shift in adaptation level. (Sum of the following differences:

block 5 minus block 7; block 7 minus block 9; block 9 minus block
11. Higher values indicate greater total shift in adaptation level
as a consequence of the introduction of new stimuli. )

Immediate shift in adaptation level. (Sum of the following differ-

ences: block 5 minus block 6; block 7 minus block 8; block 9
minus block 10. Higher values indicate greater immediate shift
in adaptation level as a consequence of the introduction of new
stimuli. )

Maximal shift in adaptation level. (Value is the largest of the

three differences computed in Measure 2. Higher value indicates
greater maximal immediate shift in adaptation level as a conse-
quence of the introduction of new stimuli. )

Variability in adaptation level. (Sum of the differences without

regard for sign between the following pairs of blocks: 2-3, 3-4,
4-5, 6-7, 8-9, 10-11. Higher value indicates greater fluctu-
ation in adaptation level without changes in the actual stimuli.)

Norms for the above measures for ths 100 officers are listed in Appendix

B.

Results

Measures 1, 2, and 3 constitute different ways of measuring the
amount of effect produced in the individual's adaptation level of weight
judgments as a function of the unannounced introduction of heavier weights
in the series, while Measure 4 deals with variability in judgments without
changes in the stimuli. Preliminary inspection revealed that Measure
2-~the amount of adaptation level shift immediately following the introduc-
tion of the heavier weights--has the highest average intercorrelation among
the four measures. For this reason, our discussion here will be limited
to Measure 2.

Scores on the measure have been correlated with all the other assess-
ment measures. Significant correlations are presented in Appendix C. In-
ferring from the significant positive correlates, the tendency to be re-
sponsive to changes in the stimulus series of weights by shifting one's
adaptation level is related to a number of favorable characteristics
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centering on effective interpersonal relationships. This is indicated by
the following illustrative variables: social adjustment rated by graph-
ology, effectiveness of performance in a group task (Bingo), leadership
measured by the Minnesota Multiphasic Personality Inventory (MMPI) Lp
scale, effectiveness of guessing in a group game (Charades), ease in
interpersonal relationships rated by interviewer, and role-playing ability
measured by the MMPI Rp scale.

This is further supported by positive relations with a number of vari-
ables pertaining to criteria of officer effectiveness: ratings of work ef-
fectiveness, responsibility, and human relations skills from the Job-Con-
cept Interview; the Military Officer Effectiveness scale of the IPAR inven-
tory; the Communality scale of the Air Force Preference Inventory.

The tendency toward rapid shifting of adaptation level also bears
the hypothesized relationship with certain other measures of tempo,
fluidity, and spontaneity in the person's behavior, as illustrated by posi-
tive correlates with high tapping rate, with percent of movement responses
in the Rorschach, and with a shift of angular orientation in a periscopic
tracing task in darkness. Moreover, such trends are reflected in cogni-
tive tasks requiring adaptive and insightful flexibility. Thus, those with
rapid shifts in weight-adaptation level are superior in the Bingo and Cha-
rades group problem procedures mentioned above, in the Insight Puzzles
Test, and in the Match Problems of the Guilford Creativity Test.

Conversely, from the significant negative correlations it may be in-
ferred that the tendency not to adjust adaptation level in response to
changes in the stimulus series tends to be associated with a rather un-
favorable set of characteristics, centering on (a) inadequate relations with
others, (b) rigidity and excessive ego-control, and (c) inner anxiety. Such
relevant variables as the following are notable: (a) the MMPI Dissimulation
Index, the MMPI scale of social introversion, early oral and prenatal scales
of the Personal Preference Scale, and slowness to cooperate in a group task
(Bingo); (b) MMPI Ego-Control, rigidity as rated by the assessment staff;
(c) pulse and blood pressure elevation, MMPI-Psychasthenia, and a Q-sort
characterization--'"Is influenced by diffuse personal feelings and intangible
subjective facts. '

The 20 officers with highest scores on this measure, the 20 with the
lowest scores, and the 20 with middle scores, have been compared with
respect to adjectives used to describe them by the assessment staff. Rela-
tively few discriminating adjectives are found. There appears to be some
tendency for the high scorers, i.e., those men whose adaptation level shifts
most markedly in response to the heavier weights, and the low scorers, i.e.,
those men whose adaptation level shifts little or not at all, to be seen by the
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assessment staff in less favorable terms than the middle scorers. Thus
the high scorers are described as careless, disorderly, suggestible,
trusting, and soft-hearted, while the low scorers are seen as shallow,
mannerly, and demanding. The middle scorers, on the other hand, are
more likely to be characterized in terms indicative of a well-organized
achiever, e.g., methodical, efficient, unaffected, (not) easy-going,

(not) peculiar, etc. However, it should be stressed that the evidence from
the adjective descriptions is meager at best.

Conclusions

It appears that the readiness with which an individual adjust::i his
adaptation level of weight judgments when heavier weights are introduced
without warning into the series is not indifferently related to broader as-
pects of his assessment performance and personality. Although the re-
lationship is low, the analogy is striking: readiness to shift one's adapta-
tion level as the external stimuli change is positively related to effective
and responsive relationships with other people, to adaptive and insightful
flexibility in problem-solving, especially in group problems involving
others, and to spontaneity of behavior. Conversely, lag in shifting one's
adaptation level as the external stimuli change is associated with social
introversion and disturbed relations ‘with others, with excessive ego-con-
trol, and with manifestations of inner anxiety.

On the basis of minor evidence from adjective descriptions, it may
further be speculated that those men who score in the middle of the range,
being neither overly quick nor overly slow to shift adaptation level, may
optimally combine those characteristics making generally for a well-ad-
justed, organized, efficient, middle-of-the-road performance,.

Progressive Squares Test

This test is adapted from the work of Klein (3) and others on indi-
vidual differences in shifts in adaptation level. Although it parallels
the Weight Judgment Test in its scheme of introducing unannounced gradual
changes in the stimulus series, it differs in employing another sense
modality and in requiring absolute rather than relative judgments,

As in the case of the Weight Judgment Test, scores on this test may
be presumed to throw light on the individual's sensitivity to objective
changes in his environment and on his characteristic ways of adapting his
standards of judgment to these changes. )
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Procedure

Ss were tested in groups of five, seated in a semidarkened room
facing a blank wall on which slides were projected. The slides consisted
of drawings of outline squares, varying in linear size from 2 to 20.5 inches.
The Ss were provided with record sheets with spaces numbered for 145
judgments. They were told that squares would be projected for intervals
of a few seconds each and were instructed to write down an estimate of the
linear size of each square to the nearest one-half inch.

The squares were exposed briefly, for approximately three seconds
each. An interval of about three seconds occurred between slides in order
to give S time to record his judgment. The slides were projected at differ-
ent locations on the wall in a random order, so that S would not be able
to use local reference points as cues in estimating the size. The slides
were photographic negatives of black on white drawings, hence when pro-
jected, all that was visible was the outline square without framing, which
made the size-judgment task a relatively difficult one.

The stimulus series began with the smallest square of two inches.
After it was exposed and S's judgment recorded, E announced to the group
that the correct size of the square wes two inches. (This was done to
provide all Ss with the same initial standard of judgment.) After this
first slide, E made no further announcements as to correct size.

The stimulus series is shown ia Table 3. It will be observed that
during the first 17 trials, the five smallest squares only were presented
in a systematically varied order. On trial 18 the next larger square (5.5
inches) was introduced and the smallest square (2 inches) dropped out.
This procedure of gradually introducing larger squares and eliminating
smallest ones was continued throughout the series until near the end. Thus,
the series from trials 117 through 135 consisted of the five largest squares,
varying from 9.5 to 20.5 inches in size.

On trial 136, a middle-sized square of 6.5 inches was introduced and
repeated for 10 successive trials, which ended the series. The purpose
was to study the flexibility of readjustment to adaptation-level when a sub-
stantially smaller square was thus suddenly exposed.

Measures
Various measures were derived from the test performances. Some

of them pertained to '"adaptation level, "' meaning merely the absolute
magnitude of the size judgments given at different stages in the stimulus
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LABIE 3

Stimulus Series for the Progressive Squares Test

Size of Size of Size of Size of Size of
Square Square Square Square Square
Trial in irial in {rial in irial in irial in
No., inches No. inches No. inches -No. inches Noe inches
1. 2 30e Le5 59. 5¢5 88, 11.5 117. 9.5
26 2e5 3l 3 60. 6.5 89. 8 118, 17
3. Le5 32. 3.5 6le L5 90, 9.5 119, 14
Le 3 33. 6e5 62. 5e5 91. 6e5 120. 1l.5
5 3.5 3he L5 63. 945 92. 8 121. 9.5
6o 245 35. 565 6lie 6.5 93. 14 122, 11.5
7. . 3 360 305 65. 8 91}0 9.5 123. 2005
8. 2 37. L5 66, 565 954 11.5 124. 14
e Le5 38. 3 67. 6.5 96. 8 125, 17
10. 365 39. 645 68. L.5 97. 9.5 126, 11.5
1l, 2 40. 565 69. 9.5 98. 6e5 127, 14
12, 2.5 Ll1. 3 70. 8 99. 14 128, 9e5
13. Le5 L2. 3.5 Tle L5 100. 115 129, 20.5
14. 3 L3. 6.5 72 5e¢5 101, 6e5 130. 17
15. 3¢5 Lhe L5 73, 9.5 102. 8 131. 9.5
160 205 h5- 505 7[‘-0 605 1030 111, 1320 1105
17. 3 Lé. 3.5 754 8 104, 1l.5 133. 20.5
18, 545 47  Le5 76. 5.5 105. 9e¢5 134 17
19. 345 48, 8 77 6.5 106. 8. 135, 14
20, Le5 L49. 5.5 78. 11.5 107. 9.5 136, 6.5
21. 3 50. 6.5 79. 8 108. 17 137. 645
220 305 51. l&os 80. ’ 905 1090 1105 138. 6.5
23, 2¢5 52, 5¢5 8l. 6.5 110, 14 139. 6¢5
e 55 53 3.5 82. 8 111. 9¢5 140, 6¢5
254 L5 5L 8 83. 5¢5 112, 1l.5 141. 6¢5
26. 245 55 6¢5 84, 1l1.5 113. 8 142, 6e5
27 3 56 35 85, 9.5 114. 17 143, 6¢5
28' 5.5 570 LL.5 86- 5.5 1150 1[} ll}l],. 6.5
29. 3'5 580 8 87. 6.5 116. 8 114-5. 605
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series. Other measures pertained to the accuracy of the size judgments

at different stages in the series. Still others pertained to the manner in which
S readjusted his standard of judgment when the middle-sized square was
suddenly reintroduced at the end of the series. Finally, one measure
pertained to the amount of inconsistency in judgments of certain identical
squares as they recurred during the series.

Preliminary inspection of the entire correlation matrix showed that
most of these measures correlate little or not at all with other assessment
variables. This is especially the case with the main measures for which
the procedure was designed, namely, those having to do with the amount
and accuracy of shift of adaptation level. These measures will not, there-
fore, be further discussed in this report.

However, two of the other mezsures, which were initially considered
of only rather incidental interest, prove to yield a number of striking and
meaningful correlations with other assessment variables. These two
measures are:

1. Inflexibility in readjustment of adaptation level. (Sum of size
judgments on trials 136-140 divided by sum of size judgments
on trials 123-135, expressed as a percentage. A higher score
indicates greater inflexibility of readjustment of adaptation level
following reintroduction of the middle-sized square at end of
series.)

2. Inconsistency of judgments. (Composite of two indices of relative
variability of repeated size judgments of the 4.5 inch and 11.5
inch squares throughout the series. A higher value indicates
greater inconsistency in repeated judgments of the same stimu-
lus, with adaptation level Leld constant. )

Score distribution statistics for the above two measures for the 100
officers are listed in Appendix B.

Results

Inflexibility in readjustment of adaptation level. The men exhibiting
most inflexibility are described by such adjectives as inhibited, slow, timid,
good-natured, calm, and narrow in iaterests. This general picture of psy-
chological narrowness is extended by the assessment correlates of the in-
flexibility scores, including the following: stereotyped and unoriginal (Q-
sort item), ethnocentric and conservative attitudes measured by the Uni-
versity of California Public Opinion Scales E (ethnocentrism) and
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PEC (political and economic conservatism), SVIB scales for President of
Manufacturing Concern, Purchasing Agent.

The officers with low scores on the measure (that is, those less in-
flexible) are described in a strikingly different way by the assessment
staff. The lengthy list of generally favorable adjectives ascribed to them
falls roughly into five clusters: clear-thinking, capable, and organized;
insightful, clever, and original; active, restless, and quick; loud, talka-
tive, and warm; headstrong, egotistical, and opportunistic.

Of the 67 assessment variables which correlate with the measure at
or beyond the .05 level of significance, all but seven have negative coeffi-
cients. The majority of them lend themselves to grouping in the following
five categories, which are similar to but not identical with the clusters of
descriptive adjectives listed above.

a. Intellectual ability and interests. Concept Mastery Test, staff
ratings of intellectual ability and of evaluation of ideas, General
Information Survey, rating of knowledgeability in Charades,
Q-sort items: ''Highly cathects intellectual activity; values
cognitive pursuits. "

b. Originality. Staff rating of originality, Guilford Creativity
Tests, fluency of ideas and put-outs in Charades, Word Rear-
rangement Test, IPAR Questionnaire Capacity for Independence
scale. '

c. Activity. Motility in Charades, elevated blood pressure and
heart rate, variability in adaptation level in Weight Judgment
Test, speed of satiation in Kinesthetic After-Effect Test.

d. Maturitz. CPI Responsibility scale, SVIB scale of Interest
Maturity, staff rating of self-insight, emotional stability rated
from graphological analysis.

e. Identification with and interest in others. Personal Preference
Scale -~ desire to help and identification with children, parents,
old people; SVIB scales for YMCA Secretary, Minister, City
School Superintendent, etc.

Considering together the trends from the adjective descriptions and
the correlational analysis, it would appear that this particular kind of in-
flexibility of perceptual performance reflects a more general inflexibility
in the person (though, to be sure, the relationships are of only modest
size). By and large, the picture of those who show relatively little
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readiness to adjust adaptation level in response to sudden changes in stimuli
is one of psychological constriction and narrowness and of a lack of the kind
of intelligence, adaptability, drive, and spontaneity which tends to charac-
terize those at the other extreme of the measure. ‘

Inconsistency of judgments. This measure pertains to the extent to
which the individual tends to give variable judgments of size of a given
square when it is repeatedly exposed. It is independent of degree of change
in adaptation level, being computed as the relative variability of judgments
within a sequence of trials in which the span of objective stimuli remains
constant.

Looking first at those men who are most consistent, i.e., show low
indexes of inconsistency in judgment, it becomes clear that they are gener-
ally perceived and rated by the assessment staff in favorable terms. The
significant adjectives characterizing these men are: cooperative, counsci-
entious, dependable, easy-going, reasonable, sympathetic, unaffected, un-
assuming. The key-note appears to be stability and soundness.

This favorable picture is reinforced by many of the significant nega-
tive correlations of inconsistency with other assessment variables:

Interviewer's ratings of moral character, need for acievement,
career or work satisfactions, ability to obtain sexual grati-

fication. ;

Q-sort items: "Identifies with the values, actions, attitudes,
etc., of his professional group.' 'Is masculine in his
style and manner of behavior.' 'Is gregarious; prefers
interpersonal and group situations to intra-personal circum-
stances."

IPAR Questionnaire - Personal soundness scale
Bingo Test - rating of over-all effectiveness of performance in
group task.

Conversely, the tendency to be inconsistent in judgments in this test
is associated with generally unfavorable attributes. For instance, the de-
scriptive adjectives ascribed to men scoring very high on inconsistency
are as follows: autocratic, blustery, bossy, determined, dissatisfied,
distrustful, egotistical, immature, opinionated, opportunistic, prejudiced,
rebellious, suspicious. Many of the assessment variables which correlate

4The correlation of this measure with total amount of shift in adapta-
tion level during the experimental series is .04. This measure is also rela-
tively independent of Measure 1 (Inflexibility in readjustment of adaptation
level), the correlation being -.15. '

23




positively with inconsistency are likewise of a clearly unfavorable charac-
ter:

Personal Preference Scale--late oral, phallic, feminine
identification

Anxiety rating (in performance on Arthur Stencil Test and In-
sight Puzzles Test)

Improvisations--rating of submissiveness

Perception of Vertical--error in judgment

Q-sort items: "Over-controls his impulses; is inhibited;
needlessly delays or denies gratification." '"Fears possible
future privation; anticipates being exploited and cheated. "

MMPI--Sc (Schizophrenia) scale

Conclusions

The Progressive Squares Test was designed and administered in the
expectation that there would be pronounced individual differences in the
manner in which adaptation level of judgments varies with gradual shifts in
the range of objective stimuli, and that such individual differences would
be found to relate significantly to other measured dimensions of person-
ality. The first expectation was confirmed. The second was only partially
confirmed, inasmuch as those principal measures most closely pertaining
to degree and manner of shift in adaptation level prove to have relatively
few significant assessment correlates.

On the other hand, two additional measures do prove to be of consid-
erable interest. In the first--relative inflexibility of adaptation level in
response to changing stimuli--there is fairly convincing evidence that in-
flexibility in this kind of perceptual performance reflects more general
traits of inflexibility in the person. The second--degree of variability
of judgments--also exhibits a sensible relationship to broaden aspects of
the individual's personality, inasmuch as stability and consistency of these
perceptual judgments are found to be associated significantly with other
indicators of psychological stability in the person.

As an assessment device, the present technique appears to hold
promise, but to require substantial further development and modification
if it is to increase its effectiveness in discriminating relevant features
of personality.
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Perception of Vertical Test

This test is adapted directly from the research of Witkin et al (10)
on factors influencing accuracy of perception of the vertical in darkness
in the presence of a tiltedvisual framework. In accordance with the
findings of Witkin and others it may be presumed that the performance
in this test should relate significantly to several important dimensions of
personality, especially dependency, suggestibility, and tendencies toward

disorientation.

Procedure

The apparatus and test procedure were modifications of those de-
scribed by Witkin. A painted lucite square, 36 x 36 inches, was mounted
in the upright plane on an axle in such a manner that it could be tilted either
to the right or to the left of vertical. Its edges were so grooved and in-
ternally lighted that a square outline of light could be made visible in the
darkroom. A lighted lucite rod was mounted coaxially directly in front of
the square, and was freely rotatable. A three-way selsyn system permitted
the subject to rotate the rod to any desired angle by adjusting a knob from
his position approximately three feet in front of the rod and frame. A
similar control permitted the experimenter to change the angle of the rod,
and also to read off on a dial the angular tilt of the rod as set by the sub-
ject. (See Figure 3.)

S was brought into the room blindfolded and placed standing in front
of the apparatus. With blindfold removed and with no other visual cue than
the rod and frame, he was then given a series of eight trials, on half of
which he was instructed to make the rod 'truly vertical, that is, vertical
with respect to the earth, ' and on half, 'truly horizontal, that is, hori-
zontal with respect to the earth.' The trials were made with the frame
alternately tilted 28 degrees to the right and 21 degrees to the left of verti-

cal.

Swas then seated in a chair tilted 28 degrees to the right, with head
fixed in a headrest. Eight more trials followed in the same pattern as
those in the previous standing condition.
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Fig. 3. Apparatus for Perception of Vertical Test
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Measures

Various measures were computed from the data for each of the 90
officers.” Some pertained to the average amount of angular error of the
judgments, others to the degree of angular displacement toward the tilted
frame. Some pertained to the standing condition, others to the sitting
condition. For the sake of convenience in scoring performance on these
measures, the errors on the "horizontal' judgments and those on the ''ver-
tical' judgments were treated alike and combined. Justification for this
step is based on the finding that there is ahigh relationship between scores
in the two conditions. Throughout what follows, therefore, the combined
scores for the '"horizontal' and ''vertical' conditions are referred to as
pertaining to judgments of the ''vertical.'

The single measure that will be reported on here is the straight-
forward one found most discriminating by Witkin, namely, the net dis-
placement toward the tilted frame in angular degrees with S standing.
This is a measure of the extent to which the person's judgments of the
vertical are influenced by the tilted visual framework.

The great majority of net displacements were in the direction of the
tilted frame. Of the 90 officers, only 13 had net displacements opposite
to the tilt of the frame, and the largest of such negative displacements was
only two degrees. The displacements range from minus two to plus 14
degrees, with a mean of 3.6 degrees. There is a marked positive skew.

Results

The significant assessment correlates of the displacement score are
listed in Appendix C. A consistent and striking pattern of relationships
emerges. Displacements toward the tilted framework are associated with
tendencies of ego-weakness and dependency in the personality, and with an
orientation toward and concern with other people. Conversely, the absence
of influence by the tilted frame tends to be associated with intelligence,
originality and analytical abilities, independence of personality, and ori-
entation toward cognitive rather than social objects. Each of these aspects
is discussed under the following headings.

Intelligence. Those officers exhibiting little or no distorting influence
by the tilted frame tend to score higher on various measures of intelligence.

5This procedure was not administered in the first week of assess-
ment, hence scores are available on only 90 of the 100 officers.
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The highest correlation, -.31, is with the Concept Mastery Test, a high-
level test of mental functioning. Other significantly correlated intelli-
gence measures include the Wesman Personnel Classification Test, and
the Bennett Mechanical Comprehension Test.

Spatial reorganization ability. Resistance to the influence of the
tilted framework is also related to that aspect of intellectual functioning
that has to do with spatial relations and spatial reorganization. Examples
are the significant correlations with the Insight Puzzles Test, the
Gottschaldt Figures Test, and the Arthur Stencil Test. A spatial relations
factor score derived from a factoring of these and other assessment
measures correlates -.35 with displacement score.

Analytical ability and interest. The more analytical the orientation
of the person the smaller the displacement effect. This is clearly seen
in a pattern of correlations with other perceptual performances which re-
veal emphasis upon accuracy and sensitivity to detail, for example, per-
cent of detail responses on the Rorschach, accuracy of tracing in the Peri-
scopic Tracing Test, sensitivity to stimulus change in the Weight Judgment
Test, and correct use of words in the Word Rearrangement Test. It is also
revealed in a pattern of vocational interests congruent with an analytical
orientation, as measured by higher scores on a number of keys of the
Strong Vocational Interest Blank, for instance, Architect, Mathematician,
Physicist, Engineer.

Originality. There is an indication that those who show little dis-
placement effect are somewhat more likely to be assessed as being what
may loosely be called ''original, '' as revealed in a correlation of -.32 with
a composite measure of originality (r equals -.32), in the Unusual Uses
Test from the Guilford battery of creativity measures, in the preference
for complexity on the Art Scale, and in higher scores on the Strong Voca-
tional Interest Blank keys for Artist, Musician, and Author-Journalist.

Ego-weakness and dependency. Those persons who exhibit large dis-
placement errors tend to reveal themselves as weak and dependent in per-
sonality. For instance, there is a correlation of .50 of displacement
scores with a key of the Personal Preference Scale which is purported to
measure ''early oral' tendencies denoting dependency of personality.

Moreover, those with higher displacement scores are significantly
lower in scores on the Ego-Strength scale of the MMPI, and in ratings of
''resistance to authority' in a standard psychodrama situation.

Orientation toward others. In general, those who made larger dis-
placement errors tend to express a greater involvement in and orientation
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toward other people. Thus, they are rated by the assessment staff as
more gregarious and socially participative, they are quicker in recogni-
zing tachistoscopically exposed photographs of their fellow officers, they
score higher on a key of the Personal Preference Scale purporting to
measure identification with the weak and the handicapped, and they score
higher on various keys of the Strong Vocational Interest Blank which per-
tain to socially oriented occupations, e.g., Public Administrator, Social
Science High School Teacher, City School Superintendent.

The relatively few descriptive adjectives which significantly differ-
entiate those high from those low in displacement effect confirm the above
picture of orientation toward and dependent relationship with others. Thus,
those who are markedly influenced by the distorting visual framework are
more often described as affectionate, appreciative, cheerful, confused,
considerate, simple, and tactful, while those who are unaffected by the
frame are more often described as demanding, individualistic, masculine,

and strong.

Conclusions

These findings on the Perception of Vertical Test provide striking
confirmation of the previous findings of Witkin and others that the tendency
of judgment of the true vertical to be influenced by a tilted visual framework
in darkness is expressive of important underlying trends in the personality,
especially those having to do with dependency-independency themes in social,
emotional, and cognitive spheres. As an approach to the detection and
measurement of such important trends, this test procedure would seem to

have considerable value.

Line Movement Test

This test is a direct application to personality measurement of ex-
perimental methods developed many years ago by Wallach (10) in his
studies of perception of visual moveraent. It consists in determining the
threshold and rate of change of perceived movement of a pattern of lines
intwo alternate directions (vertical and horizontal) both of which are logi-
cally appropriate to the objective character of the visual stimulus pattern.

It was hypothesized that inasmuch as this test provides an approach
to the measurement of perceptual flexibility or fluidity in shifting sponta-
neously among appropriate alternative forms of organization of a stimulus
pattern, it would also reveal more central dispositions toward flexibility
~ or fluidity in the psychological processes of the individual.
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Procedure

S was tested individually, sitting in a semi-darkened room about 10
feet infront of the apparatus.

A continuous paper belt was suspended vertically from a horizontal
roller, driven by a constant-speed electric motor. The paper belt was 10
inches in width. On it were drawn 45-degree angle lines in India ink, slop-
ing both from left to right and from right to left, so that a complete cross-
hatching effect was produced. The lines were .7 inches apart. The paper
belt moved downward at a speed of approximately 9.3 feet per minute. In
front of the belt was set a large rectangular shield of white cardboard. A
horizontal rectangular aperture nine inches wide by two inches high was
cut in the shield, so as to expose part of the moving paper belt behind it.
(See Figure 4.)

When the stimulus pattern is viewed through the aperture, all naive
observers first perceive the crosshatched diagonal lines as a grid moving
straight downwards. As inspection continues, there occurs sooner or
later a sudden and unexpected shift in direction of movement; now it appears
as though one set of the diagonal lines moves horizontally to the left and the
other set horizontally to the right, the one set passing through or behind
the other set. This phenomenon of sudden shift in direction of movement is
the basis of the test measurement.

S was first shown the apparatus with the paper belt at rest. He was
instructed that when the trial commenced he was to fixate the center of
the aperture and keep fixating until the trial ended. During that time he
was to describe continuously how the stimulus pattern looked to him and
to report at once any unusual things he noticed. (Care was taken not to
give S any hint as to the nature of the perceptual change that he would ob-
serve. )

Then the paper belt was put into motion and E began timing with a
stopwatch. S was encouraged to continue to describe what he saw until
that point came at which he reported the change in direction of movement
from vertical to horizontal. E recorded the latency of this occurrence.
If S had not reported the horizontal direction after a lapse of three minutes,
he was aided by E to see it. Most subjects saw it spontaneously; all other
subjects were readily able to see it after such aid.

As a second step, S was instructed to look at the moving pattern
again for a period of two minutes and to announce each time the move-
ment shifted direction, by saying ''vertical, "' "horizontal, " '"vertical, "
etc. He was cautioned not to attempt to '"force' the change but to allow
it to occur naturally. E recorded the time for each change to occur.
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The apparatus for the Line Movement Test, shown from the back.

Fig. 4.
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Measures
Two measures were computed from the above data:

1. Threshold for perceiving horizontal movement. (Latency in
seconds before spontaneous appearance of the horizontal di-
rection. Ss who failed to sze horizontal movement in three
minutes were scored as 180.)

2. Number of fluctuations in direction. (Total number of reported
changes from vertical to horizontal or vice versa in the two-
minute period. )

Score distribution statistics for each of these measures are listed
in Appendix B for 75 of the 100 officers, for whom the test procedure was
conducted as described above.

Results

Threshold for perceiving horizontal movement. A low threshold
for perceiving horizontal movement is most highly correlated (-.34) with
cognitive flexibility, the coefficient being negative as would be expected
on theoretical grounds. Other cognitive variables which are negatively
correlated are the Unusual Uses and Total Score of the Guilford Creativity
Tests, the Minnesota Paper Form Becard Test, and a measure of percep-
tual acuity in the Picture Recognition Test.

Other measures showing negative correlation with the perceptual
threshold tend to reflect disturbances of psychological functioning, for
example, the MMPI scales for Paranoia, Hypomania, and Schizophrenia,
the CPI scale for impulsivity, the assessment staff's rating of constric-
tion, and a scale measuring bi-modal ego-control.

Thus, relative quickness to restructure the ambiguous movement in
the new direction appears to be associated with tendencies toward cogni-
tive flexibility, and perhaps with emotional disturbance and neurotic trends.
The assessment staff's adjective descriptions of these men substantiate

6Test scores are missing for 20 officers reporting in the first two
assessment groups when the procedure was not yet fully standardized, and
for five officers whose assessment schedule did not allow time for the test.
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the picture, for they are more frequently seen as aggressive, anxious,
confused, fault-finding, high-strung, insightful, sensitive, suggestible,
etc.

Positive correlates of the threshold for perceiving the horizontal
movement include Naturalness (staff rating), a composite score on
Soundness as a Person, the CPI Good Impression scale, mean confidence
level in a subjective probability situation, and the magnitude of the cor-
‘relation of descriptions of self and ideal-self on the Adjective Check List.

These correlational findings imply that greater persistence in the
initial way of perceiving the ambiguous movement is associated with indi-
cators of stability in the person as a whole. The adjectives ascribed to
these men by the assessment staff bear this out--cool, natural, peaceable,
reliable, sincere, stable, etc.

Number of fluctuations in direction. The number of fluctuations in
direction of movement once the horizontal movement has first been seen
is relatively independent of the threshold for the horizontal movement, the
correlation of the two measures being only .15. Thus the two variables may
be separately analyzed. ‘

The variable showing highest correlation (.36) with this fluctuation
measure is Promotion Board Ratings, which is a basic criterion measure
of military effectiveness. Moreover, there is a significant positive cor-
relation (.24) with another Air Force criterion measure, namely, Super-
ior Officer's Rating. The man's own estimate of his suitability for the
Air Force, which obviously may be a biased measure, also relates posi-
tively to this perceptual performance, the correlation being .25.

There is evidence from the correlational data that frequency of di-
rectional fluctuation tends to go with vigor, self-confidence, and mascu-
linity. Significantly correlated in a positive direction are the officers'
self-ratings on such variables as vigor, endurance, rate of recovery
from illness, estimated length of life, and physical courage. Those men
with higher fluctuation scores are rated in Improvisations as higher on
social presence and poise, dominance, and participation. They earn
higher masculine identification scores on the Personal Preference Scale.
And a negative r with age at first intercourse seems consistent with their
dominant masculinity.

The magnitudes of the test-retest and the self-ideal self correlations
on the Adjective Check List, which are measures of constancy and favor-
ability of self-appraisal, are also found to correlate positively with the
measure.
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The high-scoring officers also tend to score higher on the Word Re-
arrangement Test, on several CPI scales of intellect (Academic achieve-
ment, Intellectual efficiency, etc.), and on the IPAR scale P-IV, a measure
of general effectiveness. On the other hand, they appear to be relatively
low in preference for complexity (IPAR complexity--simplicity scale), in
percent of color and whole responses on the Rorschach, in sense of humor
(Q-item), and in psychological interests.

The adjectives used by the assessment staff to describe those very
high in directional fluctuation also distinguish them in a favorable way
from the officers who exhibit little frequency of fluctuation. The high-
scorers are described as capable, confident, cool, methodical, responsible,
shrewd, stable, etc. The low-scorers are described as confused, distrust-
ful, gentle, leisurely, and suspicious.

In brief, the men who show a greater frequency of directional fluctu-
ation in the Line Movement Test tend to receive higher Air Force criterion
ratings, to see themselves in a consistent way as having those qualities
necessary in an officer, and to be socially dominant and confident, intel-
lectually efficient, masculine and vigorous., At the same time, there are
indications that they tend to be relatively less differentiated and complex
in their personality structures.

These findings are not easily interpreted. Why should such generally
favorable attributes be associated with more rapid perceptual oscillation?
One highly tentative interpretation is that what is being measured is the
individual's characteristic way of handling the problem of stimulus changes.
The self-confident, direct, and uncomplicated individual is able to respond
more freely to the perceptual requirements for continuous oscillation of
the stimulus-pattern. On the other hand, the person lacking self-confi-
dence, poise and stability may tend, as a consequence, to inhibit the oscil-
lation, thus maintaining a perceptual stability of the "outer" world as an
adjustment to his own "'inner'' instability. Whether or not such an inter-
pretation is justified can be determinad only by further research.

Conclusions

The Line Movement Test provides two measures of the individual's
perceptual fluctuation in an ambiguous stimulus situation involving oscil-
lation between two directions of visual movement. The two measures
prove to be relatively independent. Each is significantly related to a
number of personality variables.
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The measure of spontaneous readiness to perceive the first hori~
zontal movement of the lines is primarily associated with cognitive flexi-
bility, and perhaps with emotional instability. The measure of frequency
of directional oscillation of the movement is associated with several indi-
cators of self-confidence, general effectiveness, and superior ratings on
military criteria.

The test seems clearly to merit further development and validation
for the assessment of personal effectiveness.

Periscopic Tracing Test

This newly designed procedure provides measures of the individual's
achievement of effective visual-motor organization under special condi-
tions which interfere with the normal visual-motor relationships. The
procedure had its inception in earlier experimental research on the auto-
kinetic movement phenomenon (1). A new method and apparatus which
were developed in that research to provide more precise measurements
of autokinetic movement have been adapted directly to the present test
procedure.

Essentially what is involved is that S views a simple luminous visual
stimulus pattern through a periscope in darkness and attempts to ''trace"
the patternon avertical board placed at a short distance directly in front of
his eyes. The criticalfeature of thetaskis thatthe "tracing''is done without
- being able to see the hand or the penci'l; hence the visual cues which would
normally guide such ''tracing' are lacking, and the correct visual-motor
organization canbe expectedto some extent to break down and be distorted.

Individual differences in the araount and the nature of such distortions
are studied, the assumption being that they are related significantiy to
more general characteristics of the individual's manner of coping with
difficult and unusual perceptual and cognitive situations in which perform-
ance may reflect such personality dimensions as fluidity-constriction,
stability-instability, etc.

AEEaratus

The periscope arrangement consists of a system of two mirrors
tilted at 45 degrees and an eye-piece which can be set by E so that S
views the stimuli either monocularly or binocularly. A large vertical
drawing board is mounted 16.5 inches in front of the periscope eye-piece.
It is supplied with two electrically-driven rollers and a roll of newsprint
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which gives a large drawing surface. By manipulating a switch, E can
move the paper so as to provide a fresh tracing surface for each trial.
The stimuli are exposed by use of a light-box. The box is placed at two
different distances from S's eyes--229 inches (which is hereafter referred
to as ''distant'!) and‘exactly half that, or 114.5 inches (which is hereafter
referred to as '"close'). The level of illumination in the light-box can be
adjusted as desired by E. (See Figure 5.)

The stimulus patterns, with one exception, are outlines of squares
cut out of cardboard. One square is six and one-half inches in size and
upright, another is 13 inches and upright, and a third is nine and one-
half inches and tilted 30 degrees to the right. The one other stimulus
pattern is the silhouette of the profile view of a man's head cut out of
cardboard, approximately nine inches wide and 10 inches long.

Procedure

Each S was tested individually. He was brought into a darkroom and
seated before the apparatus. E instructed him on how to look through the
periscope, explained the nature of the apparatus, and provided him with
a pencil for tracing on the board.

The first stimulus pattern (the 13-inch square) was then exposed,
and S instructed to '"place' his pencil at the top left-hand corner of the
square (i.e., to place it on the tracing board at a point which he estimated
to be in the direct line of vision between his eye and that corner of the
stimulus) and to "trace'' the four sides in succession as accurately
as possible without lifting the pencil from the paper. The paper roll
was then turned to provide a fresh tracing surface, and the next stimulus
pattern exposed with identical instructions.

Various stimulus conditions were used in the 14 successive steps.
Some involved different stimulus patterns, others shifts in distance of
the stimulus pattern from ''distant' to '"close, " shifts from monocular to
binocular viewing, and shifts in intensity of illumination of the stimulus
patterns. At two points, S was further instructed to draw a vertical line
through the immediately Preceding tracing of a tilted square. The 14
steps were as follows:

l. Tracing 13-inch square; monocular; "distant. "
Tracing nine and one-half inch tilted square; monocular;
""distant. "

3. Drawing vertical line through the previous tracing.

4. Tracing outline of man's head; monocular; ""distant. "
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Fig. 5. Apparatus for Periscopic Tracing Test

37




5. Tracing six and one-half inch square; monocular; ""distant. "

6. Tracing six and one-half inch square; binocular; ''distant, "

7. Tracing six and one-Lalf inch square; binocular; "close. "

8. Tracing six and one-half inch square; monocular; "close. "

9. Tracing outline of man's head; monocular; '‘close. "

0. Tracing nine and one-half inch tilted square; monocular;
"close. '

11. Drawing vertical line through the previous tracing,

12. Tracing 13 inch square; monocular; ''close. "

13. Tracing 13 inch square; monocular; '"close. " bright illumi-
nation.

14. Tracing 13 inch square; monocular; "close. "

Measures
=255

Various measures were derived from the data of the above 14 steps.
Only the three most basic measures will be reported here.

1. Size of square. (Mean length of millimeters of the four sides
of the square traced in step 1.)

2. Distortion of squares. (Average, for the ten tracings, of the co-
efficients of variation in length of the four sides of each square.
A higher value thus indicates greater asymmetry in the tracings.)

3. Relational size judgment. (The ratio of sizes of the tracings
of the 6.5 inch square 'close' and the 13 inch square ''close, ' ex-
pressed as a percentage. The correct value is 50; hence the
greater the deviation from £0, the less relatively accurate the
performance.

Score distribution statistics for each of these measures are listed
in Appendix B for the 67 of the 100 officers for whom the procedure was
conducted as described above. 7

The three measures prove to be relatively independent of one another.
The correlation of size of square with distortion of square is .09, and with

relational size judgment is .22. The correlation of distortion and relational
size judgment is .01.

TTest scores are missing for 20 officers reporting in the first two
weeks of assessment during which the procedure was not yet fully standard-
ized; and for 13 officers whose assessment schedule did not allow time for
the test.
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Results

Size of squares. This measure appears to be one of special interest
for the assessment of Air Force officers, for it shows significant corre-
lations with six of the seven OER (Officer Effectiveness Report) variables.
Most noteworthy is the correlation of -.36 (significant at the .0l level) with
the OER Over-all Evaluation. This is, incidentally, the second highest
correlation obtained between OER and any assessment variable.

Numerous other variables presumed to pertain to military effective-
ness are also significantly related tc the size of squares. Included are the
Good Officer Index, the Criterion Index (composited of OER, Promotion
Board Ratings, and Superior Officer Ratings), and an MMPI Fighter-
Factor key, based on combat proficiency in Korea.

It is to be noted that these cor:elations are negative; those men who
draw the smaller squares are the better rated. This constitutes an ex-
pression of more successful achievement of accuracy in the perceptual
task, inasmuch as almost all of the e¢rrors in size of squares are over-
estimates. We see, therefore, that superior achievement in the peri-
scopic tracing parallels superior achievement in terms of several cri-
teria of officer effectiveness. There are other indications, too, that the
basic dimension running through this test performance is that of achieve-
ment drive and success.

Those officers drawing the smaller (more accurate) squares tend
to be those who also achieve better in other perceptual tasks, such as
perception of the vertical, and in various measures of social acuity. They
demonstrate achievement drive in higher scores on the CPI College At-
tendance scale and the Specializatior Level key of the Strong Vocational
Interest Blank. They score higher on the Ego-Strength scale of the MMPIL.
And these officers tend to '"make themselves felt' in social situations, as
indicated by higher scores on the CFI Social Presence scale. )

On the other hand, most of the descriptive adjectives ascribed to
them- -anxious, awkward, distrustful, immature, self-centered, sensitive,
suspicious--indicate that along with their strong achievement orientations,
those men exhibit certain unfavorable signs, especially of inadequate re-
lations with other people.

To sharpen the contrast we may inspect some of the descriptive ad-
jectives for those officers who draw very large squares. Included, for
example, are appreciative, conventional, good-natured, obliging, patient,
sincere, stable. Here the picture is a colorless one of easy-going and
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amiable relations with others, rather than of the kind of aggressive drive
that is often regarded as an essential component of military effectiveness.

Thus, the very fact that the high-scoring officers do exhibit drive
and the ability to make themselves noticed and "felt' by others may largely
account for their superior military criterion evaluations, despite certain
other inadequacies of social relationship and adjustment that they mani-
fest.

Distortion of squares. Under the difficult conditions in which the
tracings are made, there is ample opportunity for tendencies toward psy-
chomotor disorganizations and disturbances in the individual to manifest
themselves in the "quality" of the tracing. Specifically we may hypothe-
size that the presence of disturbances of adjustment in the person will be
correlated with asymmetry or distortion of tracings. This is borne out by
the empirical findings.

A dozen Q-sort items and ratings are found to be significantly cor-
related with the degree of asymmetry of the tracings. They yield a picture
of the man with a high distortion index as lacking naturalness, frankness
and candor, sense of humor, and self-reliance; as being self-defensive,
dependent on relatedness to others, and submissive to authority; as tending
to become confused under stress, and to be "influenced in his behavior by
diffuse personal feelings and intangible subjective facts."

Other assessment correlates show him to be poorer in social judg-
ment less effective in social interaction, characterized by prejudiced
beliefs and overly strict attitudes toward child-rearing practices, and
lower in masculinity and personal soundness.

This consistently unfavorable picture associated with tendency to-
ward distortion in tracing the squares is substantiated by the descriptive
adjectives more frequently ascribed to these men: aloof, apathetic,
awkward, cautious, dull, indifferent, mannerly, meek, mild, retiring,
sensitive, sincere, slow, submissive, etc. Such terms are in marked
contrast to those ascribed to the men who succeed in tracing very sym-
metrical squares, for example, alert, assertive, cheerful, confident,
friendly, independent, individualistic, outspoken, practical, resourceful,
serious, unaffected.

Relational size judgment. This measure pertains to the extent to
which the individual achieves a ratio of sizes of tracings of two squares
that approximates the correct ratio of the stimulus sizes. One square was
exactly half the size of the other, hence the tracing of the smaller should
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be exactly 50% the size of the tracing of the larger. Since all but two of
the 67 officers had ratios above 50%, we may safely proceed on the as-
sumption that the larger the ratio score, the poorer the perceptual
achievement in the task.

The great majority of the significant correlations with assessment
variables are negative, and hence it is convenient in discussing them to
describe the officers with lower scores, that is, those who exhibit better
perceptual achievement in the task. As we inspect the long list of nega-
tive correlations, it is manifest that they combine to give a very favorable
picture. The lower-scoring subjects are clearly superior in effective intel-
ligence, in social functioning, and in emotional adjustment.

Effective intelligence of these officers is demonstrated in test in-
telligence scores, such as the Concept Mastery Test and the Wesman
Personnel Classification Test, and in cognitive flexibility and problem-
solving ability, -as demonstrated in scores on the Anagrams Test, the
Word Fluency Test, the Guilford Creativity Tests, etc.

Effective social functioning of these subjects is especially evident
in their performance in a standardized role-playing situation, in which
they were rated as higher in poise, ability to communicate, readiness for
effective compromise, dominance, etc. It is also revealed in staff ratings
and Q-sort descriptions, for instance, effectiveness as a leader, being
concerned with making a good impression, military and social presence.

Emotional adjustment is manifested in higher test-retest consis-
tency of self-description and more self-insight, as measured on the Adjec-
tive Check List. It is also seen in s:aff ratings and Q-sorts of such quali-
ties as being efficient and capable, and as having drive, poise, need for
achievement, personal soundness.

The descriptive adjectives significantly more often ascribed to the
lower-scoring officers are thoroughly consistent with the above picture:
clear-thinking, clever, confident, cooperative, efficient, imaginative,
masculine, outgoing, self-controlled, etc.

To accentuate the favorableness of the personality correlates of
better perceptual achievement in this task, we can look at the distinctly
unfavorable characterizations of those who do poorly as represented by
adjectives, ratings, and Q-sorts. They tend to be viewed as having overt
anxiety, lacking poise, being confused under stress, fearing possible
future privations, and as awkward, commonplace, distrustful, peculiar,
resentful, retiring, suggestible, weak, etc.
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Conclusions
Rathustatuhedodataduntod

The findings on the above three relatively independent measures de-
rived from this Periscopic Tracing Test are such as greatly to encourage
their further study for use in personality assessment. One of the measures
(Size of squares) is significantly related to the kind of achievement drive
which is associated with favorable military ratings; another (Distortion of
squares) throws light on tendencies toward disturbances in emotional and
social adjustment; a third (Relational size judgment) appears to measure
aspects of effective intelligence, effective social functioning, and emo-~
tional adjustment.

Tapping Test

In this test measurements are made of the individual's tapping tempo
under several different instructional sets. That the procedure may in any
degree be properly designated as a '"perceptual" test stems from the fact
that in addition to the more conventional measurement of tempo per se, it
involves the subject's estimation of the tapping rates of other people. It
is, therefore, partly a judgmental task in which perceptual and cogni-
tive elements enter.

The reasoning governing application of the procedure is that simple
tapping rates may reflect more gene:al tempo characteristics of the person,
which in turn may relate to variables of drive, emotionality, etc.

Procedure

Each S was tested individually. He was seated at a table beside E
and supplied with a stylus. The following instructions were given:

'""Please take this stylus in your hand and tap on the
table with it. Tap at what seems to you to be a comfortable
rate, a neutral rate. Tap coatinuously until I tell you to
stop. Now begin, "

As S tapped, E counted and recorded the number of taps for a one-minute
period.

After an interval of approximately 20 minutes during which S took
part in two other procedures (the Size-Weight Illusion Test and the Line
Movement Test), he was again asked to tap ""at a comfortable, neutral
rate, as before.'" Again E recorded the number of taps in a one-minute
interval.
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Then S was further instructed as follows:

"Now I shall ask you to tap again. This time please
tap at a slow rate, that is, a rate that is about as slow as
you would expect any of the officers in this study to tap
when doing it as you just were, at a comfortable or neutral
rate. "

E recorded number of taps for a one-minute interval. As a final
step, the following instruction was given:

"Now, finally, I shall ask you to tap at a fast rate,
that is, a rate that is about as fast as you would expect
any of the officers in this study to tap when doing it at what
they considered a comfortable or neutral rate."

Once again E recorded the number of taps in one minute.

Measures

Seven measures were computed from the four tapping trials de-
scribed above. After examination of their interrelationships, the follow-
ing three measures were chosen for intensive study:

1. Neutral tapping rate. (Total number of taps in the two l-minute
trials, under the instruction to tap at a "comfortable, neutral'' rate.)

2. Slow tapping rate. (Number of taps in one minute, under the
instruction to match the estimated rate of the slowest officer.)

3, Ratio: slow to fast rate. (Number of taps at estimated slowest
rate divided by number at estimated fastest rate, expressed as a per-
centage. Higher value indicates smaller relative discrepancy between
estimated slow and fast rates.)

Score distribution data for these three measures are listed in
Appendix B for a group of 60 of the 100 officers, for whom the test pro-
cedure was conducted as described zbove.

8The missing officers either were assessed early in the program
before this procedure was fully standardized, or had incomplete test
records owing to shortage of time for administration of this procedure.
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The correlations among the three measures are as follows: r12 = ,63;

1'13 = .15; 1‘23 = b7T.

Results

Neutral tapping rate. The individual differences in tapping rate
under the instruction to tap at a '"comfortable, neutral! rate are remarka-
bly large, ranging roughly from 30 to 280 per minute, a ten-fold spread.
The distribution is skewed, with more of the officers tapping in the slower
range. The reliability of the measure is high, as estimated from the cor-
relation of .90 between the tapping scores on the first and second one-min-~
ute trials.

The first striking thing to note about the significant assessment cor-
relates of tapping rate is that faster tapping performance is associated
with superior scores on a basic criterion of military officer effectiveness,
the Promotion Board Ratings (r = .39). It is also correlated with the Mili-
tary Officer scale of the IPAR Questionnaire, an empirically developed
criterion measure, '

High rate of tapping in this motor performance clearly reflects
general tendencies toward cognitive speed, flexibility, complexity, and
readiness for change. This is shown in the numerous significant correla-
tions with such test measures as the Concept Mastery Test, the Word Rear-
rangement Test, a composite index of originality, a test of preference for
complex figures, and the Musician key of the Strong Vocational Interest
Blank. It is shown, moreover, in several relationships with other per-
ceptual measures which reflect cognitive flexibility. For instance, the
faster tappers show more rapid loss in satiation on the Kinesthetic After-
Effect Test, a greater readiness to shift adaptation level in the Weight
Judgment Test, and a quicker disappearance of the size-weight illusion
on repeated trials.

That certain social and emotioral disturbances may go along with the
fairly positive indicators noted above is seen in the fact that those with
more rapid tapping rates show less identification with and desire to help
others, less readiness to perceive human movement in inkblots, less
self-acceptance, and elevated scores on the MMPI Hysteria scale.

The pattern of adjectives which significantly differentiate the faster
from the slower tappers is consistent with this picture. The faster tappers

tend to be described more often as complicated, dissatisfied, immature,
impatient, stubborn, and tense. Conversely, the slower tappers tend to

be seen as calm, deliberate, dignified, humorous, leisurely, loyal,
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peaceable, pleasure-seeking, unexcitable. Paradoxically, the slower
tappers are described as nyersatile'" and "original, ' although, as we have
seen above, they do not Eerform this way.

It would appear that the very speedy tappers in this test situation
are generally characterized by a higher level of ''nervous energy, "' and
that the very slow tappers tend to be easy-going. This difference in sheer
tempo might help account for the obtained relationship with the Promotion
Board Ratings on the assumption that officers with high tempo might be
more easily and favorably noticed.

On the other hand, it merits special mention that inasmuch as this
tapping performance was imbedded in an assessment setting, and more
particularly within a very demanding test-situation, ‘it is likely that the
tapping rate of those officers characterized by strong drive and intense
and nervous concern about performing well would tend to be accelerated
in this procedure. Tapping rate ascertained in other less stressful con-
texts might not correlate with personality characteristics and criteria
in at all the same way that we have observed above.

Slow tapping rate. This is a measure of the individual's tapping
rate when he is attempting to match the neutral rate of what he would
guess to be about the slowest tapper among his fellow officers. Under
this instruction the tapping rates sharply decline, and there is a heavy
concentration of scores at the low erd; yet the range of individual differ-
ences remains large. That the correlation between this estimated rate
and the person's own neutral rate is very substantial, an r of .63, indicates
the partial operation of some sort of a generalized adaptation level of
judgment in each individual which tends to lead him to conceive of the
tempos of other persons on a scale anchored by his own neutral tempo.
Yet the correlation is far from perfect, and this means that there are
numerous instances in which there were sharp departures from one's own
rate in estimating the rate of others.

As is true of the previous one, this measure relates significantly
to several criteria of military effectiveness. The correlation with the
Promotion Board Ratings is .30, thzt with an Officer Effectiveness Rating
is .30, and that with a Criterion Index compositing three Air Force criteria
is .26. Moreover, the measure correlates with the following additional
variables which constitute research criteria of military effectiveness:
Air Force Preference Inventory (Coimmmunality, .44, Leadership, .30,
Intellectual Aptitude, .27); Good Officer Index, .34; IPAR Military Offi-
cer scale, .33.
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The basis for these favorable relations with criterion measures may
be found in part in the numerous correlations of this measure with various
indicators of intellectual achievement: the Concept Mastery Test, the
Bennett Mechanical Comprehension Test, the Insight Puzzles Test, the
Arthur Stencil Test, the Potential Success scale of the Adjective Check
List, the CPI scales of intellectual efficiency and academic achievement,
etc.

We find further support for the favorable picture of the high scorers
on this measure in the realm of emotional life and social relations. They
tend to be rated well on social adjustiment, on ease in interpersonal rela-
tions, and on absence of authoritatian attitudes. They score high on
personal soundness and low on introsyectiveness. In a subjective proba-
bility situation their confidence level remains stable. And of the rela-
tively few descriptive adjectives founi to differentiate the two extremes
on this measure, those men giving very low estimates tend to be seen as
prejudiced and narrow in interests, whereas men giving high estimates
are seen as good-natured, honest, natural, organized, serious, sincere,
sociable, warm, etc.

Ratio: slow to fast rate. This measure indicates the extent to which
the individual's estimates of the slowest and the fastest tapping rate in
others are close together or far apar:. The higher the score, the more
closely the two estimates coincide, and a score of 100% would mean that
there was no difference at all.

The distribution of scores shows that there is an enormous range
among the subjects, the scores varyiag from 4% to 84%. Thus, those
near the bottom of the distribution conceive of a tremendous difference
among fellow officers in tapping rates; those near the top conceive the
difference to be relatively slight.

It would be a reasonable conjecture that this variable might reflect
basic ways in which the person views differences and similarities between
himself and others. For the officer who has a conception of fellow offi-
cers as not too different from himself, we might predict a pattern of
personality characteristics involving stable outlook on self, good social
adjustment and satisfactory identifications with his military group, and
relatively little evidence of psychological complexity and differentiation.

These conjectures are well confirmed in the pattern of significant
assessment correlates of scores on this measure.

The higher écoring officers demonstrate a positive, confident, and
stable view of self as revealed in their self-descriptions on the Adjective
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Check List. They score higher on the Self- Acceptance scale; they are
higher in test-retest correlation, and are higher in correlation of de-
scriptions of ''real self'" and "ideal self." They rate themselves as high
in physical fitness and vigor. In a subjective probability task, the level
of their mean confidence of judgment is higher and more stable.

The existence of these favorable attributes is supported by the
ratings of the assessment staff. The high scoring officers are more
likely to be rated as high in naturalness, ease in interpersonal relations,
health and vitality, ability to obtain sexual gratification, moral character,
and stability of present adjustment. As might be expected, the staff's
adjective descriptions of these officers are of like character: cheerful,
considerate, good-natured, honest, moderate, patient, responsible,
simple, sincere, unassuming, etc.

To bring the contrast into sharp focus, we may inspect the signifi-
cant negative correlates of the measure, which throw light on the charac-
teristics of those scoring low on the measure, i.e., those who conceive of
large differences in tapping rates among their fellow officers. Their self-
rejection index on the Adjective Check List is higher (r = -.41); they have
elevated scores on a cluster of nine clinical scales of the MMPI (r = -.32
with mean level of profile) especially on Hs, Pd, and Ma. They also are
somewhat more complex and psychologically differentiated, as revealed
in the interest maturity scale of the Strong Vocational Interest Blank, in
the Plot Titles sub-test of the Guilford Creativity Battery, in a scale
measuring Introspectiveness, and in lower susceptibility to the satiation
effect in the Kinesthetic After-Effect Test and the distortion effect in the
Perception of Vertical Test.

The unsatisfactory nature of their relationships with others is im-
plied by the fact that they are more often rated as manipulating people
as a means to achieving personal ends, and they are described by such
adjectives as aggressive, arrogant, demanding, egotistical, opportunistic,
and prejudiced. It is also noteworthy that having these asocial attributes
and also being "'active, "' ""determined, "' "energetic, '' ""'nervous, ' etc.,
they should be expected to be especially visible to their associates.
This expectation is confirmed by the fact that in the Picture Recognition
Test in which the assessees' photographs are shown tachistoscopically,
these men are more quickly recognized by their fellow officers.

Conclusions

Despite its superficial simplicity, it would appear that the Tapping
Test, as here developed, does have the potentiality of throwing light on
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important aspects of the effective functioning of the individual. Taking
together the various measures here cliscussed, significant relations are
found with critexia of officer effectiveness, with cognitive speed and
flexibility, and with social and emotional adjustment,

Kinesthetic After-Effect Test

The work of Kohler and Wallach (§_) and their associates on figural
after-effects in perception appears to provide means for studying certain
basic hypothesized attributes of cortical functioning. Their work also
provides suggestive evidence of substantial and reliable individual differ-
ences in figural after-effects.

The present Kinesthetic After-Effect Test is based directly upon
their procedures (4). It involves the measurement of distortions in
kinesthetic perception produced by the '"satiation'' effects of prior kines-
thetic stimulation, and the measuremrent of persistence of such distortions
over time.

Apparatus

The apparatus consists of four long plywood strips which are mounted
on the edges of two tables with a space between them wide enough to permit
S to stand between the tables and comfortably reach the strips with his left
and right hands. At one end of the tables are mounted two strips which may
be referred to as the ''satiation' strips. They are approximately 65 centi-
meters long. The one on the left is 13 mm. wide, and that on the right is
63 mm. wide. They are mounted on thin supports in such a way that the
edges of the strips can be grasped between thumb and fingers.

At the other end of the tables are mounted the ''test" strips. The
one on the left is approximately 183 centimeters long and is similar to
the '"'satiation' strips; it has a width of 38 mm., which is exactly inter-
mediate between their widths. The one on the right is a step-wise tapered
strip, approximately 183 centimeters long. At its narrow end its width
is 32 mm. At its wide end the width is 76 mm. There are 22 steps along
the length, varying in width by steps of two millimeters. This tapered
strip is so mounted that it may be readily slid into different positions
along the table. In this manner S is prevented from getting local cues
from his position within the room. The apparatus is shown in Figure 6.
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Procedure

Each S is tested individually. After being blindfolded he is led to
the apparatus and placed standing between the test strips. His left hand
is placed so that the thumb and fingers lightly but firmly grasp the
standard strip. His right hand is similarly placed grasping the tapered
strip. S is then instructed to move freely forward and backward as he
chooses keeping his hands parallel and trying to locate a width on the
right which he judges exactly equal to the standard on the left. E records
this judgment. Then S makes three additional judgments of the same kind,
each time being started by E from a different position on the strips. These
four judgments constitute initial '"control" judgments.

Then S is moved backward several paces until he stands between the
satiation strips. Each hand is placed properly so that his thumb and
fingers lightly but firmly grasp the strip. He is then instructed to slide
his hands forward and backward continuously along the strips. After
exactly one minute of such ''satiation, " E moves S forward several paces
until he is once again between the test strips of the apparatus. S makes
four successive judgments, locating the position on the tapered strip
which appears equal in width to the standard strip on the left. In each case,
E starts S off by placing his hands at a new position on the strips.

During the next interval of 20 minutes S is occupied with an entirely
unrelated task (the Arthur Stencil Design Test).

At the end of this period, S is once again blindfolded and returned
to the apparatus, where he stands between the test strips and gives four
successive judgments of equal width.

Then he is moved backwards and is once again '"'satiated' by rubbing
the satiation strips continuously for a period of one minute. Immediately
thereafter he is moved to the test strips and makes four final judgments
of equal width. This terminates the procedure.

Measures

The two logically most significant dimensions of the kinesthetic
after-effect phenomenon are (a) degree of satiation-effect, and (b) extent
of loss of satiation-effect over time. Pure measures of these dimensions
are not easily obtained in this present test because of the confounding in-
fluences arising out of the particular psychophysical procedure used.
Concretely, the difficulty is that there are large individual differences in
the tendency to move one's hands freely along the strips from the point
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at which the hands are initially placed by E. Thus, for some subjects the
starting position exercises a considerable effect on the apparent amount
of satiation, while for other subjects this effect is minimal. Even though
care is taken to arrange the trials so that some starting positions are

at the narrower end of the strip and others are at the wider end, it is
technically difficult to insure a properly designed balance of the effects.

In light of this procedural limitation, it was decided that the expe-
dient solution was to make an estimate of the so-called ''position-influ-
ence' for each man, and to correct the satiation measures accordingly.
Moreover, it seemed likely that there might be significant assessment
correlations of the ""position-influence' itself; therefore this measure
was also included for further analysis.

The four measures are:

1. Absolute satiation-effect. (Absolute increment in milli-
meters from sum of four control judgments to sum of
four judgments immediately following first satiation period.
Larger value indicates greater satiation-effect.)

2. Absolute satiation-effect, corrected for position-influence.
(Absolute increment in millimeters from sum of two con-
trol judgments to sum of two judgments following first
satiation period, starting from identical positions on strip. )

3. Absolute loss in satiation-effect during rest period, cor-
rected for position-influence. (Absolute decrement in
millimeters from sum of two judgments immediately fol-
lowing first satiation period to sum of two judgments im-
mediately preceding second satiation period starting from
identical positions on strip. Larger value indicates
greater loss in satiation-effect.)

4. Position-influence. (Difference between sum of two judg-
ments made when started from extremely wide position on
on strip and the sum of two judgments made when started
from extremely narrow position on strip. Larger value
indicates greater position-influence.)

Distribution statistics of the scores on these four measures are
listed in Appendix B for 90 of the 100 officers. 9 It is of some interest to

9The procedure was not administered to the 10 officers in the first
week of assessment.
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note that the satiation-effect and the loss of satiation-effect during a rest in-
terval are substantially related, the coefficient being .52. That is, for
those who show a greater susceptibility to the satiation procedure there is
also a tendency toward greater dissipation of the effect over time., It

should also be mentioned that the position-influence is relatively independ-
ent of the two measures of satiation and satiation loss, the correlations
being -.15 and -.06, respectively.

Results

Absolute satiation-effect. Evidence from assessment correlations
and from adjective descriptions indicates clearly that a greater degree of
satiation-effect is associated with various unfavorable personality attri-
butes, and that, conversely, a lower degree of satiation-effect is associ-
ated with many favorable attributes, especially those relevant to the re-
quirements for effectiveness in military officers.

On evidence primarily drawn from assessment staff ratings and
Q-sorts, it appears that the person exhibiting a high level of satiation tends
to be a passive, suggestible individual who is weakly motivated, lacks domi-
nance, self-assurance and leadership qualities, and is pessimistic about
his future. His social skills and poise are underdeveloped. He tends to
sidestep troublesome situations. He is slow in personal tempo and in in-
tellectual rocesses. He is somewhat older than the average of the other
officers. 10 At the other extreme, the officer who exhibits relatively little
kinesthetic after-effect tends to be characterized by the assessment staff
as possessing a constellation of traits centering on (a) drive, ambition,
and competitiveness; (b) leadership, dominance, and ego-strength; (c)
activity and efficiency; and (d) fluency of words and ideas, and ability to
communicate.

Although the above pattern of ascribed traits is based on assessment
staff ratings of the subjects, there is some amount of confirmatory evi-
dence derived from objective tests. The traits of cognitive fluency, com-
municative ability, etc., are mirrored in superior performance of these
subjects on Charades, on the Arthur Stencil Test, and on the Unusual Uses
score of the Guilford Creativity Tests. The traits of ego-strength, competi-
tiveness, etc., are mirrored in higher scores on the MMPI Ego-Strength

10This finding of a positive correlation of satiation-effect with age
(r = .30) is interesting in light of Kdhler's theoretical speculation that
such a relationship should exist.
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scale, and in the greater tendency to maintain one's own position in the
face of group requirements for cooperation in the Bingo problem.

Absolute satiation-effect, corrected for position-influence. We
have just seen that the foregoing measure of satiation-effect which is
contaminated in some degree by position-influence, provides a consider-
able number of consistent relationships with other assessment variables.
When the satiation measure is corrected for position-influence, this some-
what ""purer' index of satiation-effect proves less discriminating among
assessment variables. Very few adjectives significantly differentiating
the high and the low scorers are found, and the significant correlations
are small in number. It would appear, therefore, that doubt is cast upon
the personological relevance of individual differences in kinesthetic sa-
tiability, per se. However, it must be acknowledged that the test methods
here employed were far from technically satisfactory, in light of the con-
founding effect of the so-called position-influence, which is removable in
these data only by rough statistical approximations such as we have em-
ployed. A better testing procedure, designed deliberately to eliminate
such position-ipfluences and to measure kinesthetic satiation more per-
fectly, might in further investigations be found to have greater relevance
for personality assessment than that discovered here.

Of the limited number of significant correlates which do emerge most
are in a direction such as to favor the low scorers on the satiation measure.
Most may be readily classified under the heading of ability for cognitive re-
organization, e.g., the Arthur Stencil Design Test, the Minnesota Paper
Form Board, the Guilford Unusual Uses test, the spatial relations factor
score, a staff rating on originality.

Absolute loss in satiation effect during rest period, corrected for
position-influences. This measure, like the previous one, shows little
systematic relationship with other assessment variables. Again, how-
ever, it should be noted that an improved procedure for measuring the
satiation loss might give different results and different personality cor-
relates.

Position-influence. This measure pertains to the extent to which
the person's judgments are influenced by the different positions on the
measuring apparatus from which he starts to try to locate the point of
subjectively equal widths. The higher the score on this measure (i.e.,
the greater the amount of position-influence) the greater the discrepancy
between judgments on trials which were initiated from opposite ends of
the apparatus. Another way to view the position-influence score is as a
measure of the tendency to keep the hands near to the point at which they
are initially placed, in other words, as a measure of constriction tenden-
cies.
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A rather small list of adjectives significantly distinguishes those men
high on the measure from those low. The highs are more frequently
described as conventional, tense, conservative, dissatisfied, informal,
and nervous. The lows are described as active, civilized, curious, imagina-
tive, individualistic, mannerly, and obliging.

The list of assessment variables correlating significantly with the
measure reveals a consistent and meaningful pattern, though none of the
coefficients exceeds .30. By and large, it appears that susceptibilty to
position-influence is associated with unfavorable characteristics of the
person. Thus, amount of position-influence relates to tendencies toward
rigidity, narrowness, and social inhibition, as revealed in a staff rating
of rigidity, a Q-sort item (''Has a narrow range of interests"), and Impro-
visations scale (Neurotic inhibition, social-verbal), slowness to pérceive
human movement in inkblots, and a pattern of interests consistent with
this picture (Strong Vocational Interest Blank scales for Engineer, Pur-
chasing Agent; CPI scale for Correctional Officers).

Looking at the other end of the dimension, we find the assessment
correlates of relative absence of position-influence to cluster under the
following headings:

(a) Social skill and outgoingness, such as leadership and domi-
nance (staff ratings); social poise anc presence, participativeness, benevo-
lent dominance (revealed in Improvisations); ability to judge personality;
capacity for mature social relations (Personal Preference Scale); interest
in social interaction (Strong Vocational Interest Blank scales for School
Superintendent, YMCA Secretary, Minister, etc.).

(b) Spontaneity and absence of constriction, such as fluency of
ideas and breadth of interests (staff ratings); frequency of guesses and
motility (Charades); expansivity (Improvisations).

(c) Personal effectiveness and maturity, such as ego-strength,
stability, career satisfaction, good judgment, and over-all military ef-
fectiveness (staff ratings); Superior Officers' Ratings on conscientiousness.

In general, therefore, the data would appear to support the view that
constriction of movement in this simple judgmental situation is a reflection
of more generalized tendencies toward constriction in the person, for in-
stance in the cognitive, social, and emotional spheres of functioning.
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Conclusions

The Kinesthetic After-Effect Test involves the measurement of dis-
tortion in kinesthetic perception produced by the "gatiation' effects of prior
kinesthetic stimulation, and the measurement of persistence of such dis-
tortions over time. Pronounced individual differences in both these dimen-
sions are found.

On the other hand, pure measures of the dimensions were not satis-
factorily achieved in this study because of the confounding influences
arising out of the particular test procedure. Most of the difficulty occurred
in connection with the effect of various locations of the starting position
of the hands and with the individual differences in freedom of movement
of the hands on the test strips.

Despite this shortcoming, and partly by virtue of capitalizing on it,
we find that two measures of the test--the uncorrected satiation-effect,
and the position-influence--offer promising leads in the assessment of
personality. Both are significantly related to aspects of effective personal
functioning, such as leadership, good social relations, maturity, and
spountaneity.

Street Gestalt Test

This test consists in the presentation of incomplete pictures of
real objects which the person is to identify as rapidly as possible.

The pictures are those originally developed by Street (8). They
are black silhouettes on white background. Parts of each picture have
been deleted, resulting in what appears at first sight to be a mere mean-
ingless scattering of unrelated black shapes of irregular size and form.
(See Figure 7.) The difficulty in achieving a correct perception of the
whole object is because the deletions are deliberately made in such a way
as to disrupt the natural perceptual organization of the picture parts. The
relative difficulty of recognition of a given picture depends upon the degree
of perceptual disorganization which has been produced in this way.

The test may be presumed to reflect the individual'’s ability to ar-
rive at a correct perceptual synthesis and organization of partial cues,
and as such, to throw light on more general cognitive organizing functions
in the person, e.g., whole vs. part tendencies, closure tendencies, etc.
Particularly, in view of the fact that many of the pictures are difficult
and the exposure times are short, the test performances may be expected
to reflect individual differences in effective achievement drive.
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Procedure

Ss were tested in groups of five. The 20 drawings were on slides
which were projected on a wall approximately 14 feet in front of the Ss.
They were supplied with record sheets on which to write down their
guesses about the identity of each picture. They were instructed to con-
tinue to inspect the picture for as long as exposed and to write down all
their guesses. It was emphasized that the pictures were all of real ob-
jects and that the test was not a test of imagination.

The 20 pictures were as follows:

1. dog (front view) 11. table

2. boy's face 12, man with beard

3. tennis player 13. rabbit

4. dog (side view) 14. knight on horseback
5. flight of ducks 15. boy on tricycle

6. sprinter 16. baseball pitcher

7. couple dancing 17. hawk

8. team of horses 18. locomotive

9. baby 19. boy and girl walking
10. washerwoman 20. cameraman

Fig. 7. Sample stirnulus for Street Gestalt Test
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The series of slides was presented three times. On the first trial, the
exposure time was three seconds per slide. On the second trial, the ex-
posure time was five seconds per slide. On the third trial, the exposure
time was 30 seconds per slide, but only the eight most difficult pictures
were presented, namely, numbers 3, 6, 8, 12, 13, 16, 18, and 20. The
time interval between slides on all trials was approximately 10 seconds.

Measures

In scoring, two points were assigned to each slide for which a cor-
rect response was made; one point was assigned to a response which was
a fairly close approximation to the correct answer, though not entirely -
correct, e.g., calling slide 16 a '"football player, " jnstead of a '"baseball
pitcher. "

Each individual's score was determined by summing the points
earned on the 20 slides. Credit was given for a slide no matter on which
of the three trials it was correctly identified, but credit was given only
once for each slide. Hence, the maximal possible score on the test is
40. Inasmuch as certain refinements in procedures were introduced fol-
lowing the first week's assessment of ten officers, the statistics for the
Street Gestalt Test pertain to only 90 of the 100 officers. The range in
scores is considerable, being from 11 to 34, with a mean of 24. The
split-half reliability of the scores is above .90.

Results

Performance on the test is significantly correlated with 115 other
assessment variables at the .05 level of significance; of these 38 are
significant at the .01 level of significance. The great majority of the sig-
nificant relationships refer to variables which can be subsumed under the
heading of effective functioning, as displayed in intellectual processes,
‘emotional and motivational makeup, and social relations.

The largest number of significant relationships pertain to measures
of intellectual capacity and achievement. Higher scores on the Street
Gestalt Test go with measures of intellectual functioning drawn from di-
verse assessment procedures--paper-and-pencil tests, personality inven-
tories, staff ratings, problem-solving tasks, psychodrama performance,
etc. Men who score high demonstrate superior verbal and spatial rela-
tions ability, fluency of ideas and ability to communicate them, flexibility
in approaching problems, and originality in general. They tend to be well
informed and to display wide interests.
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With respect to emotional and motivational makeup, high scoring
officers exhibit a generally ‘more favorable pattern of attributes than do the
poorer perceivers. Data from ratings, tests, and inventories indicate
that they tend to have more self-confidence, independence and self-reliance,
ego-strength, and personal courage. They are rated higher in career and
work satisfactions, scope as persons, and adaptive flexibility. They tend
to be ''counteractive in the face of frustration.' Their strong drive toward
status and achievement is indicated by higher scores on a pattern of rele-
vant dimensions of the Personal Preference Scale, including the ''phallic"
scales.

In the sphere of social relations, also, the individuals with higher
Street Gestalt scores seem to excel. They tend to be characterized as
having more persuasiveness, leadership ability, ascendant behavior and
initiative in interpersonal situations, social poise and presence, and par-
ticipativeness. They are superior in social judgment. They are more
likeable (staff rating). They are at ease in interpersonal situations,
showing greater motility in Charades and expansiveness in Improvisations.
And consistent with their orientation toward and effective relations with
_ others is the finding that they perceive a greater volume of human movement
in the inkblot test.

In light of the above findings, it is not surprising that the Street
Gestalt Test scores should bear some relationship to indicators of mili-
tary officer effectiveness. Positive correlations of modest size are found
with the following:

Air Force Preference Inventory: Military officer performance,
and Communality

Staff ratings: Over-all military effectiveness in staff and
command functions; military and social presence; positive
valuation of the military identity

Good Officer Index

The consistently favorable picture of the high scorers on the Street
Gestalt Test is also reflected in the descriptive adjectives assigned by the
assessment staff significantly more frequently to these men than to the
poor performers. The adjectives descriptive of the high scorers are as
follows: active, alert, ambitious, capable, clear-thinking, determined,
efficient, enterprising, individualistic, intelligent, interests wide, orga-
nized, poised, resourceful, stable, etc.
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The relevance of the perceptual performance to various dimensions of
effectiveness can be emphasized by looking at the opposite end, namely, at
the descriptions of the men who perform poorly in the task. The adjectives
assigned significantly more often to “hese men by the assessment staff
are: apathetic, awkward, commonplace, confused, conventional, dull,
easy-going, evasive, indifferent, inhibited, interests narrow, irre-
sponsible, peculiar, quiet, retiring, silent, simple, slow, submissive,
suggestible, timid, unassuming. Fiaally, the numerous Q-sort items
which are significantly correlated in a negative direction with Street Ges-
talt Test scores add to this unfavorable picture of the low scorer:

Fears possible future privation; anticipates being exploited
and cheated.

Is stereotyped and unoriginal in his approach to problems.
Is rigid; inflexible in thoight and action.

Tends not to become involved in things; passively resistant.
Has a narrow range of interests.

Lacks confidence in his own ability.

Is pessimistic about his >wn professional future and advance-
ment.

Is unable to make decisions without vacillation, hesitation,
or delay.

Is apt to be misunderstood by others.

Lacks social poise and presence; becomes rattled and upset
in social situations.

Has slow personal tempo; responds, speaks, and moves slowly.

Conclusions

Performance on the Street Gestalt Test is found to relate significantly
to numerous measures of effective functioning of the person, as displayed
in intellectual processes, emotional and motivational makeup, social rela-
tions, etc.
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The test, therefore, offers considerable promise as an assessment
device, especially in light of the ease, brevity, and economy of its admin-
istration.

Gottschaldt Figures Test

This test, developed in its present form by the senior author, is
intended to measure the ability of the individual to locate simple geomet-
rical figures which are camouflaged by being imbedded in more complex
figures. Some of the figures used are borrowed from the experimental
research of Gottschaldt (2) many years ago; others are newly constructed.
Among other variants of the Gottschaldt figures are tests developed by
Thurstone (9) for his factorial study of perception, and Witkin (11) for his
study of personality,

The test may be presumed to r=flect facility in breaking apart a
strong whole perceptual organization in order to isolate a required part.
Hence, it may be expected to relate to individual differences in analytical
ability and other aspects of cognitive functioning having to do with "separa-
tion of systems.' A substantial spat:al relations ability factor is obviously
involved in the test. Moreover, as a consequence of the stringent time
limitations imposed on the difficult tz.sk, performance may be expected
to reflect in some degree the characteristic manner in which the individ-
ual's cognitive processes are impairad by stress.

Procedure

The test is group administered. The printed test booklet has two
parts, each of which consists of 10 complex figures in each of which one
or the other of two simple geometrical figures is imbedded. (See Figure
8.) The task is for S to find and trace each imbedded simple figure as
rapidly as possible. The time limit is 2 minutes 15 seconds per part.
Care is taken to insure that S fully understands the nature of the task be-
fore he proceeds, and a sample figure is shown him in advance. In be-
tween the two parts, a short rest pause is given.

Measures

In scoring, one point is awarded for each correct tracing. No credit
is given for partially correct tracings. The carefulness of the tracing is
not considered; the only critical consideration is whether the simple im-
bedded figure has been properly identified and located.
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Fig. 8. Sample stimulus for Gottschaldt
Figures Test. The subject is told that one or
the other of the two simple figures at the top
is-to be found in the more complex figure be-
low.

Part scores are obtained for the first ten and for the second ten
figures. The total score is the sum of these two part scores. The total
score may therefore vary from zero to 20. It is noteworthy that the ob-
tained scores spread over the entire possible range, varying from zero
to 20. The distribution is fairly symmetrical with a mean close to 10.
Inasmuch as there are appreciable numbers of scores close to both ex-
tremes, it is evident that the test could be improved by the addition of
both easier and harder items.

The correlation between the part scores for the first and second
halves of the test is .64. This falls far below a reliability estimate based
on a split-half correlation for the entire 20 items. There is an appreciable
tendency for individuals to perform better on the second half than on the
first. A likely inference is that such improvement reflects the dissipation
of stress which usually occurs at its height during the beginning part of
the task. Thus it may be useful to compute a measure of this relative
shift, on the assumption thatit might correlate with other aspects of the
handling of stress by the individual. Such a measure has been developed
in other applications of our test, but it will not be reported upon here.

This discussion will be restricted to the correlates of the total test

score.
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Results

Relation to a spatial reorganization factor. As a preliminary step
in analysis before the usual study of ussessment correlates, the Gottschaldt
Figures Test scores were included in a factorial analysis of a battery of
assessment tests purported to measure the ability of spatial reorganiza-
tion. From among the entire list of assessment tests there was first a
selection of those which on an a priori basis were judged to relate most
logically to such a spatial reorganization ability. The seven tests chosen
were: the Insight Puzzle Test, the Masked Word Test, the Arthur Stencil
Design Test, the Minnesota Paper Form Board, the Guilford Match Prob-
lems, the Guilford Gestalt Transformations, and the Gottschaldt Figures
Test.

The matrix of intercorrelations of these seven tests was inspected
for obvious factorial structure. Four of the tests had intercorrelations
high enough to be considered a 'clustzr." These were the Insight Puzzles
Test, the Arthur Stencil Design Test, the Minnesota Paper Form Board,
and the Gottschaldt Figures Test. The matrix of intercorrelations of these
four tests is shown in Table 4.

TAEBLE 4

Intercorrelation Matrix of Four Spatial Reorganization Ability Tests

1 2 3 4
1. Insight Puzzles Test - .57 41 .39
2. Gottschaldt Figures Test .57 --- .57 .53
3. Arthur Stencil Design Test .41 57 --=-. .45
4. Minnesota Paper Form Board .39 .53 .45 ---

This matrix was factored by the Thurstone method and a single
factor was found to account for essentially all of the original correlation,
the first residual correlations ranging from .07 to -.07. The loadings of
the four measures on this first factor arranged in order of magnitude were
as follows:

Gottschaldt Figures Test .788
Arthur Stencil Design Test .703
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Insight Puzzles Test .682
Minnesota Paper Form Board .668

The very high loading of the Gottschaldt Figures Test scores on this
factor points to its potential usefulness as a single indicator for the spa-
tial reorganization ability measured by these four tests.

Personality correlates. That such a measure relates meaningfully
to important variables of personality is made manifest by the extremely
numerous significant correlations of the Gottschaldt Figures Test scores
with other assessment measures. Altogether there are 128 correlations
significant at the .05 level; 73 of these are significant at the .01 level.

Looking first at correlations with objective tests, scales, etc., the
striking association of Gottschaldt scores with a wide array of measures
of effective intellectual functioning is seen. The relationships with stand-
ard mental tests are high, e.g., Terman Concept Mastery Test (.34),
Wesman Personnel Classification Test (.43), Bennett Mechanical Compre-
hension Test (.53), etc. So are the relationships with diverse indicators
of cognitive flexibility and insightfulness, e.g., Insight Puzzles Test
(.57), Guilford Creativity Tests, Total Score (.26), etc. Factor scores
on four dimensions of intellectual efficiency all correlate significantly
with Gottschaldt scores, as follows: spatial ability, .80; problem-
solving ability, .71; verbal intelligence, .44; ''phenotypic' intelligence,
27,

But that there is another important dimension involved in the
Gottschaldt performance, only partly related to the intellectual capacity
of the person, is seen in a pattern of significant correlations with measures
of emotional adjustment. Those scoring high on the test tend to get higher
scores also on various indices of ego-strength, self-acceptance, emotional
freedom, etc. And, conversely, those who obtain low Gottschaldt scores
tend to show emotional disturbances, indicated for example, in the re-
pression and the anxiety scales of th: MMPI, in the self-rejection score
on the Adjective Check List, and in elevated scores on the hypertensive
personality syndrome.

The above findings based on purely objective tests are substantiated
and extended by the findings on staff ratings, Q-sorts, etc. The men who
achieve high scores on the Gottschaldt Figures Test are more likely to
be described by high ratings of: intellectual competence, verbal fluency,
ability to communicate, adaptive flexibility, breadth of interests, fluency
of ideas, good evaluation of ideas, fairmindedness, good judgment, origi-
nality, likeability, and over-all military effectiveness. Certain additional
Q-sort items add to this favorable picture:
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Highly cathects intellectual activity.

Is concerned with philosophical problems.

Seeks and enjoys aesthetic and sensuous impressions.

Is introspective.

Is socially perceptive; responsive to interpersonal nuances.

Andinvivid contrast, the men who achieve very poorly on the test
are more likely to be described in such unfavorable Q-sort items such as
these:

Has a narrow range of interests.

Is rigid; inflexible in thought and action.

Allows personal bias, spite or dogmatism to eanter into his
judgment of issues.

Is stereotyped and unoriginal in his approach to problems.
Is pedantic and fussy about minor things.

Is unaware of his social stimulus value.

Lacks insight into his own motives and behavior.

Conclusions

The Gottschaldt Figures Test is a simple, brief, group-administered
procedure which confronts the subject with a task of locating simple geomet-
rical figures that are camouflaged by being imbedded in complex figures.

It was hypothesized that performance on the test would relate significantly
to basic dimensions of intellectual functioning of the person, especially
those involving flexible and insightful reorganization of cognitive materials.
This expectation was strongly confirmed by the assessment findings.

It was further hypothesized that inasmuch as the difficult task is
carried out under the pressure of very short time limits, performance
should also relate to emotional characteristics of the person having to
do with susceptibility to stress. This, too, was clearly confirmed in the
results. Poor test scores are the function of more than mere limitation
in intellectual capacity; they also reflect characteristics of emotional
constriction, rigidity, and anxiety ir. the person.

Effective intellectual achievement involves among other things a
combination of cognitive capacity and of freedom from emotional stress.
The Gottschaldt Figures Test appears to provide a happy combination
of measurements of both these factovs, and hence offers considerable
promise as a device for the assessment of the effective person.
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SUMMARY AND CONCLUSIONS

In what manner are individual differences in perceptual functioning
associated with differences in personality characteristics? Do style and
effectiveness of perceptual test performance relate systematically to
style and effectiveness of other aspects of the person's behavior? Do
perceptual tests provide useful instraments for assessing the personality
of the individual? This study is directed at such questions.

The setting for the study was an intensive assessment of 100 Air
Force officers of the rank of captain. Included in the wide array of
assessment procedures were the 10 Derceptual-cognitive tests discussed
here. Some of these perceptual tests were adapted from previous research
studies; the rest were specially created for this study.

On each test the 100 officers were scored on one or more measures,
each of which exhibited substantial individual differences in performance.
Each test measure was systematically correlated with all of the more than
600 other scores obtained in the assessment pertaining to intellect, in-
terests, emotional adjustment, socizl relations, personality structure,
life history, etc. Each perceptual measure was also compared with cer-
tain Air Force criterion measures of the military effectiveness of the of-
ficers.

In general, the findings establish that there are numerous and con-
sistent relationships between percepiual performance and the personality
characteristics and behavior of the individual. The magnitude of the re-
lations is moderate, with the largest correlation coefficients in the range
from .40 to .50. The variations in magnitude of those correlations make
it clear that the different kinds of perceptual tests differ in the particular
aspects of personality and behavior with which they are associated.

This brief summary cannot adequately describe all the specific
relations of perceptual and personality variables which are fully discussed
in the body of this report. However, a very rough picture of the types of
relationships found can be provided by Table 5 which indicates the various
areas of personality functioning and behavior with which each of the
reported test measures was significzntly related.

The table is divided into eight areas which are arbitrarily chosen
to constitute certain roughly differentiable aspects of personality and
behavior. Some, e.g. social relations and leadership, are mainly inter-
personal; others, e.g. cognitive flexibility and ego strength, are intra-
personal. '
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For each test measure, an X inserted in the appropriate cell indi-
cates that correlations show a consistent pattern of significant relation-
ships, involving a number of relevant variables. Greater weight was
givento objective test measures; ratings and other qualitative impressions
when unsupported by objective measures were not alone considered suffi-
cient evidence.

Inspection of the table shows that well over one-third of the cells
have Xs. The various perceptual measures differ markedly in the extent
to which they relate to the several areas. Some apparently relate nar-
rowly to only one or two areas, whereas others, e. g. the Street Gestalt
Test, have a remarkably diverse set of relationships. It should be em-
phasized, of course, that this rough tabulation reflects nothing about the
relative intensity of the relationships, nor their directions. Some meas-
ures have powerful relationships in certain areas, and relatively weak
ones in others.

It may be noted from the table that in some areas all or most of the
perceptual tests show relationships, whereas in other areas, only a few
are found. However, it should be stressed that the areas are not at all
comparable in their size and nature. All that is intended by this very
crude tabulation is to indicate the gereral topography of the various spe-
cific relationships discovered.

Clearly, the perceptual tests are most strongly reldted to the areas
of intellect and cognitive-flexibility, which is what we should expect. But
it is also noteworthy that for such arcas as emotional adjustment, social
relations, and leadership, numerous significant relationships are found.

It also appears that the specific nature and direction of the "percep-
tion-personality' relationships tend to correspond with what would be ex-
pected on the assumption that basic personality trends are general in
nature and should manifest themselves in an analogous manner in percep-
tual and other forms of behavior of the person. Thus, for example, a per-
ceptual performance which reveals susceptibility to illusion is found to be
associated with a more general ""trait" of suggestibility as measured in
quite different ways. For another example, a perceptual performance
which is characterized by a rigid, inflexible style of responding to stimuli
is found to be associated with generally rigid, inflexible trends in other
aspects of the person's behavior. And for still another example, perform-
ance on those perceptual tasks which particularly emphasize successful
task achievement is found to be associated with superior achievement by
the individual in other aspects of behavior.
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This last example is especially relevant in connection with the
assessment of Air Force officers in which there is interest in the dis-
covery of measurement techniques that may be predictive of effective
military functioning. Several of the perceptual tests are found to provide
significant correlations of moderate size with independent criteria of
Air Force officer effectiveness, e.g. Promotion Board Ratings. And
virtually all of the perceptual tests are found to contribute in some manner
to the measurement of those general traits of the effective and superior
person that are demanded in the military officer.

The results of the study must be interpreted with several critical
qualifications in mind. First and foremost, it should be recognized that
most of the obtained relationships have not yet been cross-validated. Be-
cause of the nature of this study, involving a large scale systematic search
for significant correlation coefficients, a certain number of the statistically
significant relationships undoubtedly have occurred by ''chance.' Yet the
sheer number and consistent pattern of obtained relationships is such that
we must conclude that the majority cf findings indicate genuine relationships.
Moreover, some few of the findings nave been cross-validated in other
studies.

Second, it should be recognized that these findings have been ob-
tained in a particular kind of assessment setting, in which the officers
were ordered to take part and which was doubtless perceived by them as
bearing intimately upon their military careers. Whether such findings
would hold true for motivationally quite different kinds of assessment at-
mospheres, or for perfo‘rmance meszsured in the psychological laboratory,
is something that only further research can tell. Obviously there are both
practical and theoretical questions related to this. As to practice, it is
important to know such things as whether a given perceptual procedure
could be included as a diagnostic device in a routine test battery and still
give the same results. As to theory, it is important to know the extent
to which test situational factors account for the observed relationships.

Finally, it should be stressed that this kind of study simply prepares
the empirical groundwork for a theo:-etical attack on the problem of re-
lating perceptual functioning and personality. Each of the single signifi-
cant relationships discovered in this study requires a program of research
in itself, if we are to come to understand the essential psychological pro-
cesses involved. The study does clearly provide data that challenge such
theoretical inquiries. And the study would seem clearly to establish the
fruitfulness of the inclusion of perceptual tests in the assessment of per-
sonality and effective functioning of the individual.
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APPENDIX A
List of Assessment Procedures

Personality Questionnaires and Inventories
Strong Vocational Interest Blank
California Psychological Inventory
IPAR Questionnaire
Minnesota Multiphasic Personality Inventory
Inventory of Personal Philosophy
Air Force Preference Inventory
Adjective Check List
Biographical Data Sheets
Personal Preference Scale
University of California Public Opinion Scales
Cartoon Test

Projective Tests
Thematic Apperception Test
Rorschach Psychodiagnostic
Rorschach Concept Evaluation Test
Test for Perception of Human Movement in Inkblots

Tests of Originality and Creativity
Word Rearrangement Test
Barron-Welsh Art Scale
Guilford Creativity Tests

Tests of Cognition and Intellectual Functions
Bennett Mechanical Comprehension Test
Minnesota Paper Form Board
Concept Mastery Test
Wesman Personnel Classification Test
Idea Classification Test
General Information Survey

Experimental Tests of Perceptual and Cognitive Performance
Size-Weight Illusion Test
Weight Judgment Test
Progressive Squares Test
Perception of Vertical Test
Line Movement Test
Periscopic Tracing Test
Tapping Test
Kinesthetic After-Effect Test
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Appendix A (Continued)

Street Gestalt Test
Gottschaldt Figures Test
Arthur Stencil Design Test
Insight Puzzles Test
Masked Word Test
Anagrams Test

Word Fluency Test
Picture Recognition Test
Test of Decision Behavior

Tests of Social Insight and Empathy
Chapin Social Insight Test
Opinion Prediction Scale
Kerr Empathy Test
Social Acuity Test

Situational Tests
Interview with Officer Recorded on Sound Film
Discussion I: Critique of Officer Evaluation
Discussion II: Group Q-Sort for Ideal Air Force Officer
Charades
Improvisations
Quasi Group-Interaction Situation: ''Bingo"
Group Pressure Test

Life History Interview
Medical (Physical) Examination and History
Staff Evaluations

Adjective Check List

Q-Sort Descriptions

Ratings
Graphological Rankings
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Appendix B (Continued).
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APFENDIX C

Significant Correlations Between Perceptual and
Other Assessment Variables

All variables correlating at the five-per-cent level of significance
have been listed. Decimal points have been omitted. Row numbers of the
variables refer to the ordering in the report by MacKinnon et al (6). The
columns represent the perceptual variables; column headin-gs by number
and letter as follows:

1.

Size-Weight Illusion
a. Mean illusion over 12 trials (minus 300, divided by 20)
b. Change in illusion from trial 1 to trial 12
c. Number of trials to stabilize judgment
d. Carry-over of illusion under changed stimulus conditions

Weight Judgment: Immediate shift in adaptation level

Progressive Squares
a. Inflexibility in readjustment of adaptation level
b. Inconsistency of judgments

Perception of Vertical

Line Movement
a. Threshold for perceiving horizontal movement
b. Number of fluctuations in direction

Periscopic Tracing
a. Size of Square
b. Distortion of square
c. Relational size judgment

Tapping
a. Neutral tapping rate divided by 10
b. Slow tapping rate divided by 10
c. Ratio: slow to fast rate

Kinesthetic After-Effect
a. Absolute satiation effect
b. Absolute satiation effect, corrected for position-influence
c. Absolute loss in satiation effect during rest period, cor-
rected for position influence
d. Position influence (millimeters divided by 2)

Street Gestalt
Gottsch=ldt Figures
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Appendix C (Continued)

66

[44

b4
12

9¢
1€
€¢
44

02
9¢
¥

¥
Le

12

[44

1%

t44

4
SE-
92
Ve
(433
V-
9%~
1€ x4
9¢ 8¢
px4 £2
9¢- (o
P
62
1€
gg-
6%
[43
1€
£e-
22
92
8-

3L 9L ©, B9 q9 B9 qg vg

€¢

faad

G

§¢-

(44
v

44

Sz
e
Sg-

€e-

9¢

(44

9z

12-

(44

4

Sg-

Se

92-

<4

13-

B4

1z

ze

82
%g-

SO|qOIIDA 4531 _u-:mcu;n_

SHTIVIUVA ¥vVdI

(ssausanpaye [easuald) A[-g :aaeuuOnSIN]) YV JI
(eouspuane a89[02) 1) }40)

(Ao s19013j0 [BUONDRLOD) pasiAsY "] 1dD
(Aoy s12a1yj0 [BUOKDAMOD) TeUIBLQ Q™) [dD
(uone[nuitssip) sq |dD

(uotssaadwy pood) 19 14D

(Aausnbagm) u] |40

(sauwidesou-yes) Bg 14D

(Larsndarr) wy gD

(eouasasd [e008) I§ 14D

(sniewsspomau) aN [0

:co;uw Sm%a.—m ‘uoryeATjoW umEuvmumv n: 14D
(a991]02 ‘uotivAnOW dfwapRIv) I [dD)
(1ooyas ySiy ‘voneanow duwopedw) oy IdD
(Aouarargga [emaayianm) 9f [4)
(&ouenbui[ap) o 1D

(uontediared ewos) dg 140

(e0uBUIWOp) 0 [

(snie1s 105 Lnoedes) 1g [0

(Aupqreen) 14 10

(soueasjol) o, 14D

(Auiqisucdsar [e100s) oy 14D

uoze]aLod aijoid  uew poos),, GIAS
diysaapea] syepipued 1291350 HIAS

[aas] uonezEloadg GIAS
Anupurwep-Ktunnosely giAS

Ljumyeu 353183u] 4aIAS

u139u0> Fupnioejnusw ‘Juaplsard gIAS
sipeuInol-1041ny GIAS

uBWSa[es Idurmsyl 951 IAS

=NEmU~ﬂm 218183 —mwz m~>m

198eurw sareg IAS

uelalMoly {IAS

juade mmmwm__u.:_n_ qIAS

uBwW 3G GIAS

Juejunodse arjqnd parfle’) HIAS

ustaIsniy gIAS

ISty gIAS

uapuajuiradns (00428 L) (JIAS

33y2803 [ooyas Y1y 20us[os [B120G GIAS
Armtaa098 YR HIAS

Iojensiuupe osqnd gAS

t0300a1p [eatshyd YOWX GIAS

uswaatpod HIAS

19yoeal aduards [Barsdyd—sanBwayiely giAS
19K dIAS

10IBIAY HIAS

198eurw uondnpold IAS

sy gIAS

129uIdug gIAS

Iswatsdyd giAs

usronBLAYIR|Y (IAS

giedosis) gIAS

ueratsAyd gIAS

WYY GIAS

(pestaay) 18190joyaded gIAS

ISV dIAS

9]qDIID A jUBWISSPSSY JAYi0

8L
S
122
8L
GL
1
0L
69
89
9
99
S9
€9
9
19
09
8¢
FAY
9%
Ss
¥s
3
144
18
14
124
1.4
i

76



Appendix C (Continued)

SLT
172
€Ll
0Ll
691
91
991
91
91
191
091
851
98T
ssT
6vl
PA4S
wi
b1
(448
T€T
661
821
921
sel
el
1248
t441
121
021
811
911
STt
Y
[384
(489
1918
oLt
601
801
L01
901
S0t
01
€01
01

001
86

96
6
06
18
98
a8
08
6L

“oN
-U>

L3
LT
(144
143
8¢ 85-
134 b1
e 8¢ T¢ 8%
€8 <S¢ (44 Ve
sy T2 oe
1z 8%
¢ €2 §2-
12~
9%
85~ %
8% S€
96 LT-
(44 sg 1€
cg-
68-
P
£e
ve-
Sg-
£2- i<4
Y-
1%
1c 22 (4
9G-
8%-
9%
£ 1T ve-
1e- 144
ka4
Te-
62
12-
e 9%-
Se- <€
8%
be-
8%
16-
ye-
ge  1¢
£2
13-
L3
[44 65

OL 6 P8 o8 9@ ©8 5L 9 °L 39 99 ©°9 9§ °§

Ve
9%
1e-
9g- 12-
[
Le-
1%
14
fadd
€2
faad
1c
[4ad
v W

0g-

f44

Tz~

0%
8%
F44

1¢4

£¢-

12
(14

S9|qPUDA 4521 |onidadiag

(ponurjuoyn) serqeriep 9Yvdl

[ uv ] ‘sjuomafusaiwal 109100 Jo Jaquiny (183, JudwaFuBiea Yy plog
182397U1 0138B[0Y3G 19[¥dG UONIIPal] uoturdp

Aouapuey wspeAIesSUOY) :a]edg UONIIPAl] uotuldQ

21098 [¥10], :9]83G UOKDIPaL] uotuldpy

21098 (B30, 189, WyB1sy] [Bro0g udey)

[edlIBWnN 183, UOHBOLJISEB(]) [FUUOSIS] UBWSAM

[Bq3ap :189], UONEOHjISER[]) [auLOSIa] UBWSAY

21008 [BJ0], 1188, UOHEDINEEE]) [FUUOII ] UBWEAY

s1008 [mi0], ¢ wio] “a], Aa1se)y 1deduor) uBwIa],

21098 [el0], :pisoq] wio] soded wosauuyy

23008 [B10], *gf] Wio ] ‘189, uolsuayaxduoy) [BITUBYOI|Y NSuUSY
(wsronuBwWol) woy "b_mcmo:_E feUOSIa ] JO Arojuaauy
(ssoupajseaypood Juidr(qo ‘ajdwys) Jog :4ydosoiy g [BU0sId] JO A10tuaAug
(auBwoaya) yy) :Aydosofryg [suosiad jo Asojuaau]

(3e119qs1p 18T[EIMewepuny) p :Aydosoqiyd [eucsied jo Alojusau]
payd9yd s9A105(pe jo Joquny ST 234D 2a1122[py ySnon

onjea uorgoafar-jag 181 Fo9Y) 2au03(py yInog

oner aoumdenoB-jjag 1817 ¥y 2A03[py gInoy

s1s9191ut [ea1dojoyadsd 18I 394D aanpdafpy ydnog

(ssaoons [enuatod) J 18T Y03y 9AND alpy ydnog

s9]8a8 [B0IUI[D SulU JO [9AR] UBAY [JWIW

(autjaep 1) 4L IdWN

(11 203983~303481) [[-43 [dWI

(xaput uopre[nuw1ss1p) Y- IdWN

(1onu0a-08a fepow-1q) e [N

(1enu00-089) JF TdWA

(onea uopyezi[wusatul) Hi IJWIN

(xopur A1a1xue) IV [JWW

(o[@0s 10308}-puod9s) (uotssaxdes) Y [JWW

(oyoeioeq sop) I IdWIN

(4niqe Sukerd-agod) dY [ANN

(9ouBusiuIBW-J[35) WS AW

(dryssopeay) dT IqWW

(y¥3usns-oda) S [JWN

(terusiod smels [e1208) [45 [dWI

(uots9A0nuL [€1908) IS [IWW

(1 g+ snpd) (eruewodAy) =iy [JWIN

(par9ou00-y-uon) (eruewoddy) el [JNW

(1 1 snyd) (srueadoziyos) g IJWW

(pa199.u09; uou) Aa___a.incnﬁumv 3G 1dNIN

(1 1 sud) (eeyisnyadsd) 1 JdWN

?uaowhou.x.:c:v Aamcmﬂm!ﬂo»m& 1d IdWN

(vtousrod) v [JWW

(Ayunupmag-Ayrurpnoseuw) JN I

(1 v* supd) (a3mpaop orgiedoyased) pd 1AW

{pe10000-y-uou) (are1aap orgsedoqased) pd [JWIN

(s10184Y) AH I

(¥ ¢ snyd) (stserapuoyood4y) sy JININ

(8uiuonaung 08s) (WorI0aM02) N IWIN

(Latpri=a) A IdWN
(or) T 1dWW
nevuonisen() Yydl
areuuolisand) Yvdl

(Lupiqixeqy santudos :Lnjeurduio yorwasas) g0 :
(859U2A1I29))3 Jad1yj0 Arer[u) oy :
(souspuadepur doy Ayroeded) pu] :esreunuonsend) Yvdil

(Aarxajdwoa 103 2duaayaid) gy :eseumousan() Yydl

(ssaupunos [euosrad) g :ameuuonsan() Yydl

(L3peurduo) [+ :amewuonsend) Yvdl

$a{qDIIDA USWSSISSY JAYIQ

SL1
1728
8L
0L1
691
91
991
$91
91
191
091
8s1
9s1
SST
6v1
PAqs
k24!
140
fa41
181
148
831
921
Sl
1448
£21
(448
131
0ct
811
911
188
it
€11
(481
Tt
[1)84
601
801
201
901
S0t

DA

77




Appendix C (Continued)

s2pnIIe pue

SYT [++4 2T Jo1ABYS3q [BQIAA Jo 8uIay Ul ‘[eto ate] (1219410) ¢f [J] 19]EAG 20uaIRjAL] JEUOSID SPF
Ajjeqiea passaidxa jou ‘saAlIp
b 274 8% 12~ uimmo.&mnéﬁc jo swiay ur .—Eo aje| ?v_miov V 1[I :9]89G 90udI3]od] [BUOSId ] we
t4 74 12 {30 218] (N01Y) Y [[] :°[EIG oWV |BuOSId] E¥T
s 74 : 28 23 ain m:-n V II) [ei0 b.au (18lg) 51 ¢ JCEINERLEES CER @ LADCS N 4 74
£9pNIIIIR puv Suoliowa jo pue LIAN
%2 08 -3B [BqI2A JO SWI} Ul JEo b._mu A._u_wfwv ¢ ]I :9]8dg aduma1ajea [enosiad ¥
ove (44 sonseald [BI0 jo swI9) Ul ‘[elo A[iea (1913419) y | :9[vag ousdjal] [Gu0SIR] OVE
6£C 1%~ LG IO b._eo (inoay]) ) [[ :9183G souslaja1 g [Buosiad 6£T
883 18- 1€~ ereuad (3018419) 9 [ :o[eog 2duarajal] [euosIad BET
LE2 0g- [e3enaad (ano1y) ) [ :23[edG 9oUAIRyAL] [euosIz] LEE
9¢T 12+ Aqiqeadpnl mis17] y9syn) aan2elpy ydnog 9gg
S€C 28 85- 11 1g91sul-}jog (381 y0oqY) aanaaipy ydnog gy
¥€2 92~ 1 W8isur-gjag 2SI 409y An0alpy gdnog  veg
€82 1t4 £2- SY29ya pyeis [el0], (3817 Y23y sandalpy ySnon  ggy
Y44 12 )4 9% €0 ¥g- UOT1B[01I00 J[I6-[BIPI “SA J[as-[BIY 1817 }23Y) m>:uw:u< aw__oo ¥4¥4
[ti4 44 98- [iY4 G2- HOIB[0MI0D 189193-189], 11617 {9977 sAnalpy yfnog 17
0€% 0g 6% zg- a31s0dwion [[B-13a() :ausodwoy) Sunsa-pietg 087
PX44 Ve €0~ ssoupapujwdie,] :onsodwo)) Sunsa]-pialy LT3
90T S¢  S¢ 8¢ 0% 86~ [4: 9¢- Anpeuiug :ensodwor) Suntso-piatd 943
L1744 174 souasaid [e1o0s pus Ay :ousodwo) Sunsa]-palg V&g
j44 6G 143 V- Anpeia pue qwey] :onsodwo]) Janiss I-p[ol €34T
[444 0g P Juowdpnf poory :ensodwor) Sunss -patd €63
jt44 e T 28 : pra 63 ob- sousjadwos [enjos[[aiu] :ansodwoy) Sunsej-plarg 14g
1744 12 82 uos1ad © se ssaupunog :ausodwon) Juuss[-platd 033
61% (4. 1 e 1€ 8- Xapur , 3221350 PO09,, :a|qeuEA asodwo]) 61T
STz 4 xopul samANOY [BI0], iS1994G vie( [earqdedorg S1g
j4¢4 ¥e uoniRanpy :s199yg wme(] [eaigdesdorg ¥1g
¢4 14 393189 220 31y 0] A3I[IqeIms ‘Bunei-Jlag :e199qg BiR( [BoIgdeidorg €17
1344 L4 s1aad 4q Bugjes pagewniss ‘ssauaanioagye Areily :s1e9gg eteq [ediyderforg  T1Z
[11¢4 2z aj17 jo yidual pajewpiss ‘Sunei-jpag :s399yg we( [eorgdeidory 0lg
603 1€ sSaU[[1 wolj 1940031 jo el ‘Sunei-jag :s1e9yg eieq [eorqdesdolg 607
902 9% 28 J091a ‘Bunes-jjag :s1aayg ere(] [eorydeadorlg 907
S0T ve somempua [esisdyd ‘Sunei-jog :81994g eieq [eoqduidorg  $0%7
€02 t44 14 afemoo jeorsdyd ‘Suni~jjag :s1eayg ee( [eoigdedolg €07
(14 v 1€ €2 ssauiry [earsdyd Bunes-jag :s199qg eieq esydesorg o3
002 Aoustonyye jeoisdyq :1s9], Woday-f13S 007
861 TOLBAlIOW ONISBIOYIG (18I, WooME) 86T
961 §¢- (Anjeunwwod) 1) :1sa], uooue) 961
<61 Se- 9g- (Aouatoyyge Amearjiw) o)y 389, woome] S61
¥61 8¢ pAS (11 Lir[eunwwod) [[-w) :£IojueAu] asusiejald 3210 MY ¥61
€61 €2 k24 12 (I L31[eunwwod) [-w) :£103udAU] 20ULIRAI ] 3210 MY €61
%61 14 X4 85~ Sg- £e- (spmnide jen3oay[ajur) B :{I0jusAu] 90usRyRIq 3010 BY  TET
161 1€ 0g (souvuitojaad 1ad1jj0 Arearjiur) 1y :£i0judAu] sousIsjaI 9010 MY 161
061 9 8¢ - ST Al Se- 21008 {B101 ‘A12138q £31Anea]) AIANIROI] Jo SISO, pIOJ[Ing 061
681 6C 6C ve-  ve- suoliBullojsusl] jje1sas) :£31a11BaI) JO SISI ], PIOJInG 681
881 9t o 12 swalqolq yaIely :£3lAnmal]) jo s183], plojing  §81
81 Se- 8- G g ‘safaL], 10]d :4A1waI) jo s188] piojing 281
S8T 0= 13- g ‘seouenbasuoy :£31a118a1]) jo s189] proJIng S8
£81 e €2 9¢- SUCHIBI208SY pa[[odjuor) :4£I1A13BII]) Jo s36a], pioj|ing €81
281 2 - Sé- Tg- £~ €5- 898} [eusnuf) :L11A1IBAL)) Jo BI18a], pIojjing QT
181 L5 8¢ 6¢ (444 21008 [BI0], :9[BIG Wy ys|ej-uosreg 181
11 Wey ‘Apsuosur
8Ll €z 18- 2% 0% P28n 319m YI1yMm Pasn SPIoM 1633 Jo ad 1 ss], ¥} ¥ pog 8L1
FAAS €g- 0g 1 11 ¥ ‘A[1091100u1 pasn spiom 1891 Jo Joquny 193], juewaFusimay proy  LLT
9LL 9% [} 6% 1z~ 11 398 ‘pasn spiom 1821 jo Joqum) :183], JuswaFusueay] pioy 9L
oN Ol 6 P8 %8 98 ©°8 °L W ©° °9 99 ©°9 945 B ¥ 9q¢ ¢ € Pl °1 9 oL e[GO, usussessy IiQ “on
A s8|qoliD) 438 ) [onjdedieg 1°A

78

(penunuon) soIqRIIBA YVJI



Appendix C (Continued)

182
982
S8%

£8%
8%

182

082

6.3
8LT
LLS
9.2
p1%4
VYig
£L2
QLG
1724

0.3

698

897

292

99%

$9%

V9%
£9C
395
192
093
652
887

252

952
E14

€57
182
082

6V%

8V2
e
9vo
“oN
ELYN

ve

1e-

83

€2

114

(44

0€

14
€2
62
k42
kit

LE
sg

b1

9¢
1%

Ve

rad

98

T§ L 9 L %5 99 ©5 95 o5

14
0g

8-

0g-

8¢

:14d

0g-

8-
1€
Se6-
o
9z
9%~
14
8%
8¢
1g-
14
63
€%
5C-
£~
9%~
65-

Le

1€

px4

pA4

1¢-

0G-

1¢4
S
B4

k4

1%
0%

1z

[44d

(44

1%

0g-

Te-

92-

ST

%z
£2-
12
-
2
1%
ETNCTENCTY

se|qolRA 4so] jenidediay

m:cmuvﬂwmmuﬂm v—hog J0 .—OU&NU
uoneaiyzead [enxas ureiqo o3 LaNiqy
suorB[a1 [vuostadiagul ul AsBY

pooypliyo Jo Auaruaorqeg

:Burivy| 5,19MITAIBIU] A20181[] 1]
:Bungsy s Jomlazau] £10181]] AP
:Buney] s Jomarazaiu] L1oisy ofI']
:Burjey] 8, 39ma1AI830] Asos1y a1

21008 [e11ed ‘quawdpnf [v1o0g :ejqulB A ensoduo)

21008 [8107 “Juawdpn( [v100g :a[qElIEA d1s0dwo)
safqeLEA

SuiFpnl-wyty om3 a1 jo 9ytsodwod parydrom Lpenby i3s3y, AL3moy qeroeg

suiy woly Sudpnl

‘s3y00Yd-}|38 aArtoa(pe uo sasuodsal mnﬁu_wv.a uo 2103g :183], L3Inay [E100g

swq1} wolj

SurBpn[ “loyayaq aj1[ (83l Jo uonAp 150d U0 AI00G 189, ANNOY [BP0F

el00s [Ei0], 383, Ayreduy w8y

xaput uoruide a1qng
(wsrosm))
(wsinuasouyid) g
(Ws1eAISU0D

21008 (810,

:faAIng uolIBWIOJU] [BISUAY

[ostuco-08e 024d | :91edG Mot ¥ UYL

ssausanoadsonu] :a[2og Moud ¥ HYI
Suieal-p|Iyd pIemol sepnNy :a[eag mond ¥ YVdl
:s9]89g votuid( a1jqng Bluloji[e]) Jo AIsiaAtufy
:83]83G uorurd(y AI[qR BluIofI{e]) Jo Ailsioatuf)
:ga[eog wotuid() o1[qn  BIuIOfIfEY) Jo ANSIGALU[}

atwouoas pue [eanjed) DI :e9[eog uoturdQ dlqn g Brweje)) jo AlsIeAtu()

drysiapeaj Joj pue

suotie[as (21008 amiew loj Aipordes (113419) 9 Y

diysepeay 0§

puE SUOIIB[aX [BIJ0S dIM3BW Jo} Aomden (anoxy) Y X

OXI

sayd g x1 snpd v X1) diey o3 satsop (118419) 9 XI

S9ININIEGNE JIdY] pue mm::amm 1a8unok ‘WAIP[IYD YIIM

suolearyyuapt pue diag o3 ansap (1913419) D X[
ajdoad pjo pue sjuored yim

suorjeatjiiuapt pue day o1 aaisap (1013419) g X[
poddeatpuey ay3 pue yeasm 3yl yum
uorgeotjruapt pue djoy 01 sarsap (1918419) ¥ X[
djay 03 azrsap (Inoay) y XiI

SuonBdNUAP! dulnasew (3919419) 9 [I[A
suoijedljIuapt suifnasew (Inody) y [IA
SUOIIEedTJ1IuAP! duutway (3313419) 9 [IA
SUONEOLIIUAPT duumay (Inoly) Y JIA

(a1 1A snd ¥ 1A) oy1eyd (3013419) D 1A
£11501IND [BNXE JO SUOHBWIQNS PUE JUBWIAARLYDE
10} aasap ‘eanioe Ajutew ‘orpeyd (1013419) g JA
uo111u80021 J0 BAISIP DUSIUONIGIYXI-01NUAD
-099 ‘oarssed Ajurew ‘orjjeqd (19183419) v [A

oyfeyd (wmoay) ¥ A

(g A smid v A) [eue a39] (918419) 9 A

1 YIIM pajdsuuod

sonsusIBIBYd Aif[ruosad pue ‘[onjuod-jas jo
99139p ay3 ut pessaidxa ‘feue aje[ (1013419) g A
jeue aje[ (oY) ¥ A

(" AL'sojd ¥ Al [pue &(mea (1918419) 9 AL

IolAByaq

[e3ausd ui pessaxdxa ‘frue Apes (1013419) g Al
maU—.—TOh& ﬁﬁﬂﬂ TUQEEMMJBN

ur jsesa3ul Ul passaidxa ‘[eue {[res (1218419) ¥ Al
{eue b.ﬁm (3no3y) % Al

(g1 111 snpd v q11) [edo ey (1018419) 9 I

:9Bag 90uaIT)3L] [BUOSIA]
19[Bdg dUalSJAL] [BUOBISJ
:9[80g 20UBILJAL [BUOSIA
1afedg 20UaIBJAL ] [BUOSIDJ
:9[wag souaIajal] [euosIad

19[B0G 20ULIRJAL] [BUOSId ]
:a[BOG 2oUVIBJAI] [BUOSIA]
19[80G S0UAIAJRl] [BUOSIZ]
:19[BOG 90UVIBJRI [BUOSII]
:2[B0G 22UBILJAL] [BUOSIS ]
19[B2g @2UaIAfal] [BUOSId]
:a[80g @3ualejal] [PUOSId |

19]BOG 20UAIRYAL] [BUOSIA]
1a[edg 92UBIBJAI] [BUOBID]

19[B0g 90UBIajRl] [eUOSIa g
13[B0G 2IUBIBJAI [BUOSII]

19]82G 2JUdIAJAL] [BUOSIa ]
19]BOG 20UBIBJAL] [BUOSIA]
:9]80G 20UBISJAL] [BUOSId]

132G 3JUBIAJAI] [BUOSIDJ

[B9G dousId)al] [BUOSIA]
19[B0G d0UAIBJRI] [BUOSID ]
:3[uag doualajalf [BUOSIS]

SO[qDUD A JUBWSSISSY 1940

(ponurjuon) s9IqRIIBA YVAI

182
98¢
$8¢
8%
£8%
282

18%

082

6LT
8L%
LLT
9T
:4
VLT
1744
[4%4
1.2

0lg

692

898

192

9%
£9¢%
9%
192

6S%
852

pACHS
9T

B4
¥S%

344
183
14

ELYN

79




Appendix C (Continued)

0se
123
8ve
Lve
ove
vre

68¢
8€¢
LEE
9¢€
Sge
vee
1843
0€¢
6C¢
8CE
pxas
93¢
1249
€28
[444
1£43
[¢149
61¢
L1

S1E

0lg
60¢
80¢€
20€
90¢€
S0¢
b0¢

£0€

<ot

00¢
66%
863
L6%
S6%
63
€62
36T
163

063
68C
88%

N
oA

(44

8%

9%

0%

1t
9%
£e

Se

144

65

44

LE
114

14

9%

6%

68

12

€2

ot

9¢-
Ge-

L3

14

oy
82

144
brag
£¢-
9%
6%
0g-
9¢ St
44
e Lo~
[&3
4
0g
1€
9%
0g
£2-
x4
Se-
X

9L L 35 9 Py 9§

ge-

[

fa

ve

14

k44

12-

83~

%z~

Sz

0%

13-

£¢-

€%

144

L4

[44

1c-

114

/0 i J 1883038 paAliap JBaUI] Jo onjwy

M :onsoudeipoyois youvyosioy
y :onsoudeipoyadsJ yowyosioy
H :onsouderpoyafsq yowyosioy
nsouderpogods yovyostoy
nsoudeipoyads yoeyasioy
nsouderpoyads yoegosioy

$/0 +d
d

sasuodsax

0100 9@ yo1ym sasucdsal jo efwmusore onsoudeipoydds goegasioy

E)

9

o[00 Fursn

g/d) ¢

[N ¢ | 594008 paAlIap IBaul] jo oljey

o smyd W1 supd |y

DU 1821005 paALIGp Ivau]] Jo oliBY

1Jo 1aquny 39y 1poyads g yoeyosioy
nsouderpoyods g yoeyosloy
1soudeipoyods ] yaeyasioy
13s0udeipoyo4s g yoeyasioy
Wd 2 N :onsouderpoyads yoryasioy
1onsoudeipoyads yowyosioy

J wng

w sn[d g snd |y :onsoudsipoyddsd yoeyosioy

%W :onsoudeipoyadsd yoeyosioy
W :onsouSeipoyadsd goeqosioy

12~ %W :onsoudeuipoyodsd yoeyosioy
G- W :onsouSeipogodsJ yoeyosioy
Sunes AnjensSup 389, nondsosaddy onyeweyy,
Aydiowojagy :£i03s1f] pue uoneunmexy ([2aisdyd) [espay
12 Aydiowosaly :410381f] pue uopeulwexy (jeoisdyd) jeorpajy
»amuoEovcm 1430381]] pue uonBuUIWEXY :mo_mE& 1e3Ipay
xaput Apog- :4s0181}] pue uolButwexy (jeorsdyd) (Eapsyy
ySroy :dioysiy pue wopeuiwexy ([woisdyd) [sapsyy
smesad snsoduod aroisdg :£ioisty pue uoseunuexy ([eaisdyd) (eopaly
95101aX9 wolj £19A4003s I3jje
asea10ap amssaid a1{03s4g :£I03sTY pue monBUIWEXT ([Ba1sAyd) [EoIpaly
QWMUHUN& EOkw
A1aA000a1 193je ‘aunssord oyjoser( :AJoisiy pue uonEmIWEXy Qmo_m.b_& [eaIpafy
wmmUkOXE EO.—w
A1ar0001 asyye ‘omssaid u:_ﬁmxm 1Aos1y pue HOLIBULWEXF smummb_& TeaIpsjy
as]21ax8 393y ‘aamssaid as[ng :410181}] pue uozRmIWEXY :uummmc& [eaIpay
as1o1axa 193w “aanssaid afjoisey(] :LioIsIl Pu® DOIIBUIWEXY] Cmo_m:& [=atpay
2510J0X3 19338 ‘amssaid arjoisdg :Lio3s1py pue vopBulwEexy ([earsiyd) jRoIpapy
[Bwiou ‘amssaid as[ng :£103s1{ pue vonvulwEX (jBorskyd) [Rorpayy
ewdou ‘omssaxd orjo1sBI(] 410181} puv UonRUIWEBXY ([BotsAyd) [BOIpayy
ewiou ‘amssaid o1jo1s4g :Aoist}] pue uopeunnexy (jearsdyd) [eowpajy
9SIDIIX2 WOJJ £19A0391
Yils uoneIe]a29p ‘oj8l Jea]] :£loisif] pue uoneuiwexy ([edisdyd) [BOIpely
2851210X2
YItm wONBII[3308 ‘3Bl JEal rm._oam_m pue uorzeujuexy :wu_wb—& Tedtpapy
981019%3 WOJJ
A19A0901 Jo3jm ‘0je1 Wl :Aloisiy pue uonBuuBXT ([EoIsAyd) [RaIpaly
951313x0 191Je ‘a1es Uval] :£101s81Y pue uoneuuexy ((edrsdyd) (earpajy
[BuLlou ‘ajel ymsal] :{i01s1y puw uoneurwexy ((821sAyd) [BI1paly
yinof jusmedde Jo xapuj :4101814 pue uoljBUIWBXY Quu_m»a& feo1pafy
semodlatuy 1811y 38 AFy imaraIsiu] Llojsilf Ojt]
qaa1q 8,309{qns jo sum 1w Joylow 8309[qus jo 98y :maratequ] A1o1s1y] ojry
3(qns jo 28y :marareluy Lioysiy opi]
_:w:w.:mnomm_ :Bunjey 8, Jomarataqy] AlosIy Ehils]
Aanuapt Lrejiw oy jo uoneniea saniso] :FunBy & Jamalalaju] Lioysty ap1r]
SNIBIS PUR JUBWAASIYIB Jof pasy :Funey s Jemoraralu] Liosiy oy
(esuas 182118
ay1 ur £11a3aqur) JajoBIBYD {BI0)] “m:zmz s, Jamoetazoin] £10381 a1y
EeEum:.:E quasaid o b:EEm “w_:«mm 8 Jamoarataju] K1o1s1y op]
uosiad u sB adoag "w_ﬁc: s Jamarazaiu] Aioye1j] Aty
En $2|q010A JUSWSSISSY i

so|qpliop ¥sa) [pnidedssay

(penurnjuon) sarqerae YvdI

0s¢e
6ve
149
Lve
9vg
e

6€€
8¢e
188
9€e
Seg
vee
1833
0ee
628
828
138
93¢
1244
£2¢
(444
[t43
0t
61g
L1g

sig

Tie

olg
60¢
80¢
20¢
90¢
s0g
g

€0¢

G0¢

108
00g
665
86¢
268
565
(14
€63
635
163

06
687
888

N
ELYN

80



Appendix C (Continued)

rag
ey

oy
12y
(44
61¥
Ly
9T¥
1484
(444
jas4
o1y
0%
0¥

aov
0¥

86€
96¢
S68
168

£6€
16€
068
68€
88¢
188
98¢
S8E

08¢
8.8
9LE
SLE
vig
€L8
1.8
0LE
89¢
$9¢
V9t
£9¢
39¢
19¢
6S€
198
98¢
S9€
se
€58
%S¢
1s¢

oN
hU>

65~

el

28~
12-

114

1€

1

k44

62
18-

ka4

144

(44

0g¢-

(444

98

66-

8 3L 9 ® 59 W 9 9§ g

s€
143

Sg

44

0g-

<z
0g
25
4%
ov
z8
¥
v
82-
24
92-
Ik
5z~
b4
4
€3

1% Y- €C

ae-

fasd
Ve-

x4

£
14
0%
Ve
1€
€%
14

ov

12

12
0% 9%
f44 (el 44

Prad
T2

L%

44

sauan[jur uotitsod 10§ paoaliod

spaurquioa spotied 4i0q *399]}o UOHIENES 2IN[OSQY 18], 199JJ-151}Y OHAGISAULY
souan[jut uornsod 10§

pe3oaues ‘poriad puooss ‘3aajje uolElEs ANOSQY 1183, JPRYIH-IRI}Y dleyIsAULY
aguan(jui uorysod 103

Pa193L02 *polaad 1511) #3109130 uol1BIIES AIN[OSqY
ortad 1591 FulInp 19953 UOIIBIIBS Ul S80] JANE[
pot lanp 1233y r|t t 1 2ane3y
potsad 1504 Supanp 129349 UOHIBIIES Ul SSO[ AM[OSqY
suIquos spo1dad om3 “103132 uCIIRLES N[0S
pautql pot it et 089y

potsad 18133 “10afje UONBIES AN[OSY

auIquiod Spolsad 0M] ‘103]j3 UOTIRIIBE FANE[D
pauq pot 1 nel ey
pouad 35113 “109je UonEIIBE dANIB[IY
Juaw3pn{ [onuoy)

1183 [, 129 f-101]Y dr1ayIsaury
1189, 1WIP =19}y 2112YISAUTY
1188, 199§ -101Y dlIayIsauly
1189, 199§J-101]Y d11ayIsAuly
1189, 10ajJ~191Jy oLIsyls3uly
1189, 1983103y oneyIsauly
13189 ], 199)3{-193y anjayisaury
1189, 199j-191]y dneyIsaury

50181 188} puB ‘[Exnou ‘mo[s Jo uone[dYy wisa], Jurddey,
2101 58] 01 mo[s :o(1eYy :s9], Jurddej,
ayex Jurdde; jemnay :1sa, urddey,
s1ea Jurdde; 3se] 180, Surddey

ueisip,, a1enbs , e yitm pazeduon
AuBIsIp,, amenbs %9 :juswdpn( azis [euonE(ey :ss, Futowiy, aidoosus g
aui] [BO1MEA Jo Joud Je(nduy :sa], Supoesy, ordoosia g
asenbs paiyn ‘sous Jeuduy s ], Juroesy, ordoosuag
axenbs jo ozig :189] Juroes], ordoasus g
sseyd [BIu0ZHioY jo uorBIp oFvIoAY (183, JUdWAACY SUl]
ssuyd [BIUOZIIOY Ul JW [BI0], 1189, JuawAA0(] Ul
BOIIIBJIP Ul SUOLIBMIDR{] JO IoqunN :1S3], JuaWdACly Sul]

ap1s swes 01 PatN

aweyy ‘paqn1 Suriis ‘owsyy premol Juswedeidsi(] 189], [BO1MAA Jo uondedisg
pai1 Funns ‘oweyy premo) uawasedstp [Bl0], 189 [earueA Jo uondsasg

10930 Suipuels ‘awelj piesol juswasoeydsip [810],
apls awes o1 pay[n awwyy ‘pajn Jurnis “louy
apts aytsoddo 01 poiy1y swvlf ‘par[n Fumls “douy
313 Apoq jo 1aye aanwRY

pain1 Suis ‘rous a0,

19010 Furpums ‘lows [@l0],

syuawdpn( jo Louaisisuoou]

aseyd oppru ‘sjuawdpn{ jo Loemodoeu]

1aa9] uoryeidepe ut Jiys jo Aoemoosu]

aseyd [BUI] ‘]38 =o:3mnv<

asuyd [BRUT ‘[9Ad] :cﬂﬂn_m1<

1383, [BO1HIRA JO
1183], [BOIHBA JO
1189, [BO1I9A JO
s8], [EINIA JO
183, [RANIDA JO
mvrﬁ .—ﬂomuh0> we

wonidaata g
uoyjdaasa g
uonidaose g
uondaviag
uonydeossg
uoydaase g

1380, satenbg oarssaiforg
189, sarenbg aa1sgaidorg
1189, somnbg arrssesdol f
1189, soqenbg aarssaador
:ys9], soseubg aassaiforg

18a39] uonyeidepe ur b:_nu_uw> qsa], EeEmv:—. Ew_uB
[2Ao] uoyjeideps ur 1148 [euixely 3189, juswSpn[ ydrep
18A9] uonimydepe uy 31ys (80, :183], EuEmv:H Em_wB

SuonIpuod SN[NWIIS pafueyd Japun uoIsI[fl Jo 12A0-L11e])
21 [e14 01 T [ouy ‘uorsniyr ur ouey])

ﬂN Aﬂm.—d uo :Ommﬂ—z wO OTn—c_EMGac

1 [B143 uo uoisR[[l jo apmituTeyy

ysa], votsny(] 1yd1ay-az1g
389, vorsn[[| 1yBrag-9z1g
:359], uoren||[ B1ay-9z1g
u1sa], uoisn((] 1ySrep-azig

paonpoad |y jo swmfop :SIO[QYU] UI JUAWRIAC[] uBLMY Jo uolidedivd 10 189],
d Ployseay], :S30[quf Ul JudwaAo[] uvWnY jo uoildediag 10§ 189,

V PlOYseay], :Si0[qyu] ur uawaAoly uewnyj jo uwonldediag Joy 183,

91008-y :183] uonenyvag idasuoy) yoeYIsIOY

T¢e-

¥ 6

™
o~
=
2
=
2

sosuodsal jo Jaquinu [el0],
suonaafay

WQW: m»:ﬂ—umE.—U-NT uC&uwa_1 uo .—OJE——Z
(%@ sn1d g4) snutw 001

%d

a

%4

:ousoudeipoyads ] yoeyosioy
:onysoudeipoyaseq yosyosioy
:onsouderpoyofs g goeyosioy
ansouferpoyaLs g yoeyasoy
sousoudeipoyads g yovyosioy
sousoudeipoyadsJ yowyosioy
:onisoufeipoyassd yoeyosioy

$2|qD|IDA jusISSISSY JIYIQ

S3|qOUIDA 438 |Dnjdadsag

(penurjuo)) safqeriep Yvdl

95y
144

oy
jt44
(V44
61y
L%
184
484
(484
iy
oty
0%
R¥

[du
0%
00y
86¢
96¢
S6¢
Y68

£6¢
16¢
068
68¢
88¢
8¢
98¢
S8¢€

08¢
8LE
9L¢e
SLE
vig
€LE
e
oLe
89¢
S9¢
9¢
£9¢
29¢
19¢
6S¢
LS8
95¢
8S¢
vse
€5¢
Tse
15¢

N
mA

81




Appendix C (Continued)

108
008
66¥
Sev

Y6y

€6V
a6¥
ey
o6¥
ittig
8¥

a8y
8%
6%

Ly
LY
JA4

Ly
8Ly
89¥%
9%
99%
<9%
Yoy
9%
oY
19%
9%
65¥
8S¥
L5¥%
95¥
sy
£5¥

(14
(144

124

LYY
ovb
Shb
(444
(134
8EY
L8V
Sev
1244
eeV
1834
oey
144
8cy
“oN
L°>

Ve-

63

15-

0%~
1t4
80

£8
L8

LS

§2
B

12
€2
0g
1€

8¢
ST

12

8%
ST
44

8G-

VG-

12

G2

¢
¢z O¥-
8¢-
€2~ 12~
e
Se-
8¢-
[49
4
86~
1c
px4
15~
124
6G- €

82-

143

PA4

yx4

9g-
0¢-
92-

9¢

98-
Lo

S
Ve

£6-

92

ve 1€ €6
1e-

of 59 99 ©9 qg og

€0

it

R4

G-

(4

1z

§g-

9%
Ie-
e
ve-
ve-
0g-
9~
2%
%
02
6¢-
5 T

12
-
£
1%
144
T

$3|qDIIDA 4sa) |onydadiag

(owoipuds Ayjruostod eim:sﬁn.;_: Sdil :e]e2g 1208-0)
nsodwo?) Funiey] suoliesiaodurg

ooutuuoprad jo 8saU2A[09Y9 [[R-1940 Jo Tuney :1sa], ofuly]
odurg] yeaiq 03 sjely jo Joquny :1s9 ], oduig]

b_._c_::c 01 2ouEelsISaY|

uoledionaed Jof pa1aouod Aoy
‘o) uortenyig :amseay ostwoidwior) 0A103j)F suoriesiAoadurf

*SA UOIIASEL-}1S {7
uonudiorued
£Ba0Y10 *SA 198 B

Ly

jequan-| e

SUOIIERIIS ()T 2Y3 1940 |3,

0] pajpaled

suonestaoadury

‘oN uouBnilg :asealy asiwoxdwor) aA1I0a}y suonesiaoidu]
uonjedrorgzed loj po1d0M0d Bl |, :amseafy astwotdwor) 2A1300}7 suonjesiAcaduif
{B10], :amsealy sswwoidwo]) aanaayyy suonesiaoadi]
Aoyne *sa uopesse-jlog tamsealy astwoidwor) 9An9a)yy suenesiaosdu]
wslugLEILIOYInY :3[83g WoG-() suoijesiaoxduy
ssauaarsuedxy] 19103g Jaisn]D) wei] Wog-() suonwsiAcadu]
Qucwwmzvuzm _ﬂmucm uw-_cum ._Oum—.—_u Ewu— ukomlo m:omuﬂm_\ro._n—:.;
\Auwmu::w f—@\rc "vucum hw«mz_u Ewe~ .:Omlo W:Qmaﬁm_\ro._&r:w
ssauvanediole g 19409¢ J9318N[7) WaY] Wog-{) suoriesiacidw}
QB SAIBDINWWOY) 13J0DG 1918N[]) uel] WoG-() suorjesiaoduy
adf1001918 jjeig :310G-() antsodwo?) sucesiaoadu]
Uu:ﬂ:mECT .—:U—O>0=0M,_ “DMODm hOuuﬁhw u.—OWIO m:omuﬂmm\:uhr——:m
1908 {UOIIqIYUI D130IN3N] 19103G J030B | HOG-() suoniesiacaduy

SDUBUIWOP pBAAT[RIU[)

2100§ Jo30® ] 10G-)) suonesiaoidug

FuruorIoun] 8AI129YF :9100G 10398, MOG-() SuortesiAcdu]
ssauealssuuqng :e[eag Junzy suonesiaoadug

souentwo(] :o[edg Suney suolesiaosduy

votedianiied jo saidaq) :o[edg Suney suotiesiacadwy
astod teouasaid [eroog :o[mag Suney suorjesiaoidug

w:._mu COmﬂMUm-:._EEOU

Buissond jo ssousanoayy

mu—w_Ou:&

mammmw<

MNWWQEU

Furjes sowewoyrad [1e-19A0)

Junres L11[1qealpaymouy

Surzer Louony g

Supies Lupnoy

>D— NUCNTWwEOU ut %umﬁmﬂﬂmhﬂ> v——,ﬁ

suonengis m::mEmw 01 uodn peseq ‘payoeas

S1 UOISIIBP B DIYM Y11 [SA3] 2DUIPIFUOD UBAW 3N,

(D1-D2) LYY °|qelaey “sunurw gy} djqeliep

isapuiey))
apemn)
:sapeIByy)
isoprIR|Y)
isapeieln)
1sapeiBy)
:sopesey))
isepeieyy)
:sapriByn)

sJolAByag] uolstaa(] jo 1897,

JlolABYa(] UOISIOR( JO 3S3],
1389 ], uontudosay smialg

Ayrqezrudoaay saj, uontufodsy aumarg

(g 1811 uo 24095 uontuBooss-jjas

sauiw 31095 uoirudooas Lreutwexd uesly) Dz :1sa], uoruFooay enjarg

~}|8s snuiw 21008

poi

(I 1211 uo 21098 wonTudodarjjas

uotjtuSesas iasz:EL usaly) D :Isa] :oﬁ_:waoﬁ_ am3ard
supedea Jayio Joy Limoy :3saj uopiufossy amidig

spiea Lreunnrjaad oy Aoy :3sa ], uontudodsy ainiorg
ndino [mo], :3saf Lousnyf piog

ndino Jeto], :1s2], swesSeuy

uorjeziuedioal jo paadg :183] ploy peysely

23098 uoyeziuedioal [eiedg :ojquuvA snsoduor)

21008 y3rsul (Mo, :Isa], sejzzag ydisul

A803 UL AQIqIxay 2183, ubisaq [1oualg myuy

al03s [ejo],

sa ], uS1sa(] [19ualg Myny

urqwo? [i pus | sied ‘edoos [el0], s3], samBi ] 1p[EYIsNOY
] wed ‘a100G 1189, m?:.m_h 1pIeYo80s

€ - [ s[ein ‘alods [BI0], i189], 1[BI831) 19ang

1 [210 ‘21008 [B0], 383, 3{#1699) 19ang

(penurjuon) sarqerIep YvdIl

SO|qDLIDA JUBWISSASSY JaYi)

10s
00s
66V
S6%

v6v

£6¥
6%
6%
06y
88%
18¥
€8y
4344
8%
(734
8Ly
Lly
9Ly
iy
LY
89%
L9%
99¢
9

£9%
[4th4
9%
09%
6S¥
8S¥y
LS¥
98
1414

5414
sy
(144

8¥¥

L¥y
144
44
(447
68
et 4
LEY
Sev
1434
eV
1834
0g¥
60
144

BN

dop

82



Appendix C (Continued)

e
0¥s
6€S
9ts
S€S
ves
£€S
1es
0gs
608
188
928
§38
oS
€28
(&8
128
038
6ls
81¢
L18
918
SIS
1489

els

[48

Tis
01S

208
908
Y

Yos
€08

“oN
FLTN

[43

Ve

S¢-

63

L3

9%

0g

9%
ol

ag-
95~ 9%
V-
Sz
6C 6%
€2
9%
8-
144
£
Ve- 52
£ Se-
66~
12-
8¢~
V-
66-
€¢- e 8%
9%- TC
ae-
S 1g-

6 P8 °8 98 98 5L 9L ©°L 39 99

0¢-
Ve
13-
9¢-
1c- ¢
0T
e
[
1c-
66
V-
€2
ve-

©9 3 o5 ¥ 9 ° ¢ PL °L 41 ol

53|qDIiDA s3] |Pnidadiag

+dnod jeucrssajoid siy jo

41010 ‘sapuiNL ‘Su0lIOT ‘BIN[BA YT YIIM SIIUIP]
“I01ARYIG pUL S3ATI0W UMO STy ojul Jydisut sydw]
ssowny jo asuas pood v se||

+apdoad

1310 ul UAWIURSAL puB LII[1IS0Y ISN0IE 0] SPUI,
ssymsind saniudoa

sonfea {A11A139% [enjoafaliil s100y1ea K[ydi|
+A11[1qT UMO SIY UI IUIPLFUOD SYOE' |

*[eod sy premot duppiosm ut juazsisiad s|
*ssautueseajdun proAe 03 SUOISS20U0D

SoyRW {SUOTIEBNIIS AwoSD|qno} da1s-opis 03 SpUdY,
*$8211S I9pUN

sandepeun pue _Bnm:mw.—cm_v ¢pasnjuod Jwodaq puoy
juawpnf pood tasuas vowwod {saduaIajul
_so:um.a pue a_._c_:_vng Mme1p o £31[1qe oyl sej{
*Junidasoe x_._u?u pue juerdwod

faarssiuqns s1 ‘A1oyine o3 30adsar yuy
uore[dwaluod 01 UOTIOE SIBfal |

*aj1oR] x:m:o:mw,—uz_ou fuan(j x:mfv\' s|
swaqqotd

3] xomo.:Ea sty ul ?Emv_o:: pus wv?ﬁoe.::m s]
*suonienits [e1oos ur 19sdn pue

papites sawooaq toouasaid pue asjod [er00S SYIE]
+sonssi jo uswdpnl sty ojut

I3ua 01 Em:xEmcc 10 ayds ‘seiq —mzamuw.._ smoqy
*SUONIGIYUL YIoM YIIM Palayioq tou fA[oA11da)a pue
Ajisea sasmosa az1jIqow 03 9[qe ‘a[quded ‘juatalyyy
*uorjoe puw Em:of ur 9[qIxafjut "Ew_._ S|
(-ws1o110IN2U

Y11M 8SNJUOD Jou Op “¢['N) ‘eremu-jes Ajjuanbay
‘100[qo s® j[2S SIY YHUM paUIadUOD taanoadsonut s|
*SIA10 YIlM SUOITB[A SIYf UI J[0J JUBPUSDSE UB SIYR],
‘UM pue

peaye aq o1 say1| ‘s1aad s1y qim aarnadwoo s|
*SNoJoFIA pue IANIE S]

*[BUpIATpUI 343 Jo 2n[eA

pue Jurueaw ay3 19a0 sydnors fanisiuntioddo tspua
[euosiad Fuiaaiyor o3 suesw e se ajdoad sare[ndiue(y
ruoszad ajpgepuadap ‘a[qisuodsal ‘snoyjusiasuod e S|
*saouenu

[euositadiajul 01 aatsuodsaa faandesaad A[jeioos sj
*A|mo[s saacw

pue sypads ‘spuodsar todway [ruosaad mors se||
(o138 uEuxwa [euIDUL s,100{qus a1 woiy
aesedas £[jenidaduod sk patapisuod 3q 03 *¢'\)}
*a[qnoJj jo no wmawx ‘101avyaq Siy ul ajerrdordde
x:m_ocm SI {S1 31 S P[IOM Y} UL [{oM w:ﬁn 8199
*5153107u1 Jo aFuel MolBU B SB||

*uonItY

-Booa1 pur 1amod ‘snieis Fuiavryor Joj suesw e se
Juswaaalyde aanvnposd pue ssaoons saziseydury
*IIPBA] DALV UL S|

*Auqiqe jenias[jelul Jo eadap qdiy seyy

‘ayes

uMO S11 Joj JUAWDADIYDE 2a1Ionposd sonea ylom
s1y woij aamseajd pue premar [euosiad soanaq

way] HoG-() ‘uonienjeAT] Jyeig
1way] Mog-) ‘uonuR[eAT jjeIg
wa] 0=y ‘uotIEn[RAY JIG
rwoy] J40G-() ‘uelienieAy JJUIg
Hwalf 10G-) ‘uonEn[RAYY JyEIG
1waj] 10G-{) ‘uolien[eAL] j§EIg
way] Mog-Q) ‘uorien[BAY JJIG
1wal] HoG-() ‘uonien|BAY JyRIg
:way] 140g-() ‘UoljER[BAT JJEIS
1way] 10G-() ‘uoLIRN[BAT] JIEIG
iwa| 10g-() ‘vonen|eA JEIS
:welf 110G-() ‘uotien[eay Jyeig
walf Mog-() ‘uoniEnjeAy JjEig
jwa] og-() ‘wonten[eAT] JjEIS
1wa] Wog-) ‘uonenjeay jjeEIg
iwo] 110G-() ‘uoirenieAT Jig
swa)] MoG-() ‘uopienjBAT §eIg
sway] og-() ‘uonten[eA’] jeIg
rwal] Wog-() ‘uorenjear] jJeIg
wal] Hog-() ‘uonen[eAl jpeig
1wal] Hog-{) ‘uonen[BAT JJEIg
:ura3] 10G-() ‘uoHER[BAYf JEIG
{wat] 10g-{) ‘vonEnjeAT] JyeIg
1walj 10G-() ‘uorenjeAT] jjelg
1wy 10G-0) ‘uonien[ea’] Jjeig

rwaf 1og-() ‘uorienieA’ JjEIS

twey| Hog-() ‘uciienjeA’] jjeig
:wo3f 10G-() Eo:mz_.;m neg

1walf Wog-() ‘uontenjeAT JyBlg
twal Wog-() ‘uoiren[eAj JjIg
‘walf Wog-() ‘uolienjeAr jelg

1weay] Wog-() ‘uonienjeAy jjEIG

AnpewiBugy eqqenrey eusodwon

SI|QOLIDA JUBWSSASSY JYIQ

(ponurjuon) sorqerae A Yvdl

1844
ovs
689

9ts

3]
45
€8S

1es
085
628
L3S

928
§2s

61S
81g

218
91g

Tie
0lg

209
908
S0

08
£0S
oN
LU>

83




Appendix C (Continued)

66S
868
965

V6S
G68
06S
68S
885
488
989
€85
88
£86
285
189
8L8
L8
9LS

S8
VLS
€LS
gLS
18
695

995
€98

19¢
685
188
99
i1

€89

8¥s

L¥5

S¥s

£¥s
o¥s

ELYN

143

st

7

Ve
6%

St
x4
€2

S

0¢-

[44

82
14
0¢
L3

14

6C

L2

L8
£

£e-

be-

<%

€2

68

1¢

82

S L
Se-
5

£0-

prad
0g-
0g-

S

9

6T

9¢

3g-

S
L2

B, %9 99 ©y 95 g

b4

f44

174

€0

% g
%
ve
9-

1z-

1z

91 o1

S3|qDIIDA 459 {Dnidadiay

(penurjuon) sorqeraepA Yvdl

sS2U[BIIBY
douasaad {e1008 pue iwu:mz

Guggoy ‘worrenjuay] jymg
ey ‘worienjuayy jyeig

Auiqeayr] iSuney ‘uonien(eay jyeig

digsaepea’ :Jupjwy| ‘vonienuary jpeig

2ouatadwod |emioajetu] :Sultey ‘wonenivay Jye1g
\A:>_m_=a=; “mEE: ‘uorjenjean) jeig

wawdpnl poosy :Fuigey) ‘uonenjear jyeig
ssaupapunuaiey :duney ‘vonenjeay jyeig

seapi jo »u:u:E &::m: :E:c:_gu nes

WNQTm .WO CO:N:—G\rH{— “m_:am: .:Omum=~m>x .:nwam
aAL(] "mzﬁmz ‘uonyenjeAy jjeIg

3duetiwo() “m::m: ‘uonjenjean] 3eg
uoijoInsuoy) nmctm: ‘uonenyeas] ht2IN

$1S3I81U1 JO Yyipealg “wz_..a: ‘uorienears] pEi-2IN
Anpiqixeyy aandepy :uniey ‘uonenjeagy jyeig
93BIUNUWOD 0] b:E«. “w::m: ‘uorren[eaT] jyeig

*§101{jucd [vulajul Jofew SBY {JyASWIY YIIm SPpPo 1B S|
*IN[BA SH{MWNIS [B100S SIY Jo dIBMEUN S|
*511S1U01IqIYX3 PUR SNONBIUS]SO 3G 03 SPUI ],

*SjutBISUOD Jaylo

pue sa[n: ‘saanfiy Lui0yIne premO) S101{[2Ga1 S|
A[2A1102]5 pue £]IBa}D SBSPI SOIEBIIUNWWOTY
+019 ‘aj1] Jo Burueaw aq1 ‘senjza ‘uorfi{as

“+8+5 tswapqord jearydosoyyd yum pautasuon s
ruorssasdur poof v Jupjew yuim pauteduod s|
*UBTILNSNII] JO 3B} 9y Ul FANIBIVIUROD S
“uadjnpui-j[as {amsesd [eio saziseydwry

“TUBISISII

bciwmng ssHuyy ug P2AJOAUL BWO0D3q 0] foU SpuI ],
*SUOIIB[3I [RIDOS UL BAIIEIIIUL Y} SOYB]

*s1ayjo 4q pooisispunsiw aq 03 1dy

.x_._nﬁm_ fojuBINSSRAl pUB ADIAPE 10] O} pauln s]
*s3uiyl Jouw Jnoge £ssnj pue ayuepad s|

“s108) 9a110a{qns pue m_fmcﬂf pue sduifeaj

[euosaad asnjjip 4q Joramyaq s1y up pasusnfjul s|
.W._v:.—o _:m.s w:o:m_wu m:.— ui @m*uCMU 1—.—5 v—ﬂ@.: m—
suoissardun snonsuas pue anayisee sdolus pue 83235

‘uorzeotjniesd sausp Jo skejap

A[ssajpaau ‘panrqryur s1 isas[ndut sty SjOIU0I-I9A()

“$19Yj0 0] SS2UpPIAE[IL

5)905 {53DURISWNOND [BuOSIad-BIUT 0] SUOTIBNNLS
dnoid pur [ruosiad-1e1uy siajaud (snorreSaid sy
*Sawe[q ‘sasndxa ‘sozijeuollRl (aAISuUB)ap-]J[9S S|

*awe[g-][9s 07 UaAI3

tajquny ‘Liind ‘Aysomun speoy ‘Juiseqe-jjas s|

‘jpeswry JoJ jyulyy

01 a[qe fquowdpn( ui Juapuadapuy juerjei-j[as s|

*uoned

“pied xn_mv 03 3[qeun fuoliwIaqy[ap pue m:&Ef
watdlusul Yt 530 fsasindwy 1y Sj0Iu00-~IapuUr}

*paieayd pur paitojdxs

Huraq satedonue tuoryearid aamingy aqissod s1es,|

+Ae[ap Jo uoniEIISaYy

‘UOLB[|10TA INOYIIM SUOTSIDAP 2yBUI 0 d[qRUN §]

*1UDWIDUBAPR puR

aminj [euorssajord umo s1y Noge Insuwissad s]
*301ABY2G JO JOUUBW PuY I[LIS S1y ul SulnISTW §]

mwal] Wog-() ‘uonenjeaq jjeg
[wag] Hog-() ‘uonen[EAy jyeig
QIR § .tom.O .:oﬁuz_n;u =g

1wal] Wog-() “uonenjRAg e
1wal] Mog-) ‘uonenjear jre1g

] Wog-() ‘UonBN[EAY JjElg
wral] HOG-() “uonER[BAT Jrerg
:wal] Hog-0) ‘uonen[BAY jJ™IG
fwal] tow.O Eoﬁu:-mﬁm Heg
el tom.O .:o:m_,__m?m e
wa] wog-0) :8_3:1;& e
1w2)] WoG-() ‘UONBN[BAT RIS
w2l HoG~) >=o:m2m>m neg
swe)| tom.O .:oﬁaimﬁm BeIg
wa] wog-0) .:oﬂmim\,m_ jeg
iwa] wog-() ‘uonen[eay jeig
fwe] 110G-0) ,:c:u:~m>m Hes
1] Wog-() ‘uonENEAT jjeIg
jwelf Mog-0) .:aﬁnimﬁm Beig
iwal] Wog-0) .:cﬁmz—w\,m 13I8

1wal] Wog-() ‘vonen[eay jyeig

:w2] Wog~() ‘vorienieaty jjelg

Hwa3] 10G-() ‘uonuneAyy .a.muw
‘way] wog-() ‘uonBnjEAY jjeIg
W Wog-) ‘uonen|eATg jug

woy) Wog-() ‘uonienjeay yBIg
fwa| tom.O .:o:m=_m>m~ neg

SA|GDIIDA {USWSSISSY JaljiQ

665
864
965
565
b6s
368
065
685
88S
284
985
€89
v8s
€8S
8¢S
185
8LS
LS
9LS

SLS
LS

€LS
oLS
1.8
695
9¢
€98
98
198
655

259
9g¢

€58
(453
159
0SS

6¥S

8vs
S
49

£vs

N
ELYY

84



Appendix C (Continued)

1383

S€9
ve9
89
1€9
089
629
829
139
529
¥29
€29
(447
129
0%9
819
L19
19
€19
119
019
609
809
209

S09

£09
09
109

‘oN
LY

PX4

¥8rx

6%

A
£t
114

LE

144

96

3

62
12
0t
1@

6%

9%

63
Px4

8¢

(44
S

144

(4

P8

1z

G-

8 98

92

(4o
R 4d
e-

9%

0g-

ot

% U

Te-
e
6% 9
9¢-
2t~
LT~
brad
ze-
%
92
1¢-
prAd
mﬂi
L2
18-
Sg-
92
92

o, 39 99 °9 A8

°S

€2

9¢-

r

1

€

1e-

(44

0%

0z

12
(44
(14

€2

9¢

<e-

xaput uowaly :ensodwo?) UoLANY

8[|} 8UOLIE]AJ UBWIN|| i 3J0IG INSN[D ¢efupte)] marasau] Wwouoyqof

Aujpiqisuodsay] g 909G INSH|D) ssFupsy Mmarazatu] 1daouo])-qof

883U3A1129JJ3 Yok ] 230G 32180 ‘sTunivy] matAIu] 1dasuoyqof

Aijqisuddsar

pu® S52URAII091J0 Yloy 7 PU [ 300G JNSN[) +sfunyey matasayu] 1daduoy-qof

882USNONIUAIIBU0T) ]| 240G 40108 ‘STunBy (BIDJO Jonsadng

SS3UAAIIVJ]I JBIBLIY ] 3I0IG J03IT] tsBupey| ,81301}j0 Jotsedng

(Mild) (spieoq a3y jo uwaw) sBuney pIvos] uolowos

uotzER{eAS [[B~13A0 2 (HHO) sHuriey] Woday] sE3URANIYY 120

feruoiod yimosn 9 (UYNO) sfuney] Hodoy[ S8UIANIBFYY 19210

dyysapes *g (HAD) sFunvy woday| s89uANIAYY 19I1HO
Atjiqisuodsas

[suostad pue Lupiqeiiey v H(HIO) sBunjey Hoday SSUANIIYYT 133110

Jwauwdpnl g (YAO) sBupyey Hoday 88UV 2210

afpamouy qof 1 (HJO) s3uneyj woday| 88AUIANISYT IO

asuadijauy otdArouay,| :3203g 0108, Aaueronyjq [em3 (||

Aupiqe Sugajos wajqolj 303G 0108 ] AU [BMIN U]

Aupiqe [eredg 193098 101983 AUIDYYF [FMI9[3u]

85- 2ouai[jaiul [BGIA 1340DG J0I0BY Aousrayy jenidajau]

diysaapea| 2337 ) 1980 ‘sBuney jje1g

soueB[[atut QAN GV 8R|) ‘sBuney peig

ssaupunos jeuotduny i) 10 ‘sansodwoy) 183 plarg

£2- diysaepea] Asealijy ] 3A8N[D sgansodwo?) 183 ], pratq
1¢- ou:ow_:o.:_ AT Y N8N .nu:mE_EoU 1sa ], p[aryg
<z aousyiaru] :Funjuey [eardojeydern

Aupiqes [evoptowry Fupjuey 1eatdojoydean

wsnnjosqy :Sunjuey jea18ojoyderny

Aupiqe diyssepea] :Bupjuey {var8otoydein

uaunsnipe |eraog Buryuey ~eu_.wc_c£mn.:.u

px4 quounsnlpe Ljrwe g Buryuey Maumwﬁosmﬁw
[ Rurges L131xuy iuoilEn[BA aisoduo))

SUCLIDURJ JJBIS UL SEAUIALIIA}JD ATEI[IW [[B-13A0 :Buney ‘uonien[eAy JEIS

SUOIIOUN] PUBLIWIOD U SEAUIANIIVYJR AIBit[1i [[8-13A0 :Juniey ‘vonenjeay Heig

Aousnyy [8qaap :Buney ‘uonen[eAy Jjwg

uossad v se ssaupunog :Funey ‘sonEn|EAj JJEIg

wiysug-jiag Huniny ‘vonensAg JeIg

sRauaAISUIJap-}]3g Huniey ‘VONER[BAY HUIG

20uaptjuod-j|ag :Hupiwy ‘uonenieat jyelg

144 Aupidiy :Suney ‘vonen(eay Jwg
Anuspr Aleyjiw oY) jo uonen[eA IAnIE0] :Suniey ‘uonenjeay JEIg

afemoo [euosssg :Buney ‘vouEn[eAy JEIS

AnpeuiSug :Buney ‘uoitenjeAy Jg

$3|GDUDA IUsWSIISTY S0y

18{qoIiD, ise] |pmdedieg

(panurjuon) sayqerIe JYvdl

a9
99
Y9
w9

£v9
ov9
ov9
689
8t9
189
9£9

<E9
9
79
1€9
0£9
629
839
%9
9
29
€9
9
129
029
819
L19
vi9
€19
119
019
609
809
L09
909

Y09
£09
09
109
009

N
DA

85




QHIJISSYTONN

AIAIAISSVTIONN

AIIJISSVTIONN

QATAISSYTONA

(19a0)

patoa[oo elep siuasaid Apmis se[noned siqy, *suorn
-1sod jjeis pue puslImOeD UI SANOR}}S -3aq 03 A[SYI[ 10w
§12013j0 98071 J1IUSP] p[noM YITYM Sampadold Jo 198 ©
dofaAsp 01 sepio ul sureideo 99104 Iy 001 jo dnoid e
jo juewssasse [8d19o[oyodsd aAIsuULIXa UE N0 PILIILD
yoIessa)y pue JuaUISSISSY L11[BUOSIO] Jo AMINSU Y],

woday payjisse[ouf) *Kapoyieg
‘erulojI[en) Jo A1ISISAIU[) ‘OIBaSaY puB IUIWSSIS

-sy Lirjruosiag jo oninsu] ‘g-(009)81 AV 1oB1U0N))
(09-8S-N.L-DAVM) (€S6LL yseL 08LL “foad) *sjai 11
‘sa[qe1§ ‘*sn{{l g *[our *dd ¥6 *8S61 1My "Wouq(Y °J
yIny pue ‘yuiompooy ) p[eUO(Q ‘pP[RHYAIM] °G pleyaly
Aq ‘NOSHHd JAILDIJAT JHL ANV IONVAHOJI

-HAd TVNLAADYAd X9l ‘esey @dloj 11y pusyder]
‘A1018I0qR] [oUUOSIAd *19jua)) uawdo[ara( Iy YBLim

6€0 1ST-aV

(49A0)

pa10aj[oo BlEp siussaid Apnis menoned siyy, ‘suon
-1sod Jjels pue pUBWIWOD Uf 3ANI093a 9q 03 A[aY!] 1sow
§19013j0 @S0yl AJI1Uapl P[ROM YOIYys sampasold jo jase
dofaasp 03 1apio ur sureided ao104 a1y 001 jo dnosd ®
jo 1uswssosse [8o1Jo[oyd4Asd SAISULIXI UB N0 PILLIED
yoleasay pue Juawssassy L11[euosiad jo a1nnisu] ay ],

11oday petjisse[ouf} *Kaparyieg
‘erwiojI[By) JO AISIAAIU() ‘YOIE3SIY puUB JUSWSSIS
-sy Aifeuosiad jo ammnsy] ‘8-(009)81 AV 10811U0Y))
(09-85-NI-DAVA) (ESELL ysB] {08LL foad) spal 11
‘sa[qe1 g ‘*sn[[ig ‘[oul *dd ¥6 '8561 [1dy "IgoRqY *J
qIny pue ‘quompoop D p[euo( ‘p[atjyoInI) °g piBYILY
Aq ‘NOSHHd 4AILDIJAT THL ANV IONVAHOI
“¥Ad TVALJADUAd °¥ol ‘eseq 9dio4 Iy pue[yos]
‘A101BI0qE"] [QUUOSIa ‘I9iuar) 1uawdo[aAs(] 1Y 1yItiy

6€0 1S1-AaV

QIATAISSVIONNA

QAI4ISSYTIONN

QAIAISSYTONN

AQIIJISSVIONN

(1940)

pa109[[00 BiEp sjuasaxd Apmis Je[notued sy, ‘suon
-1sod jje1s pue puBWLIWIOD Ul BA1I09))3 aq 01 A[ayI[ 1sow
s1901jj0 9501 AJ1IUAPL p[NOM YOIYM sampadoxd Jo 196 B
dojaaep 03 1epio ur sureides aoloq oy 001 jo dnosd e
jo wawssasse [Bo1o[oyodsd 2A18UAIXD UB INO PILIIBO
goseasa)y pue Juawssassy Li{suosiad jo aIninsu] ay ],

uoday porjisse[ouf) *Kaax1ag
‘eruloji[en) jo LsiaAlu[] ‘YoIeasay pue JUSWSEIS
-sy Aijeuosiad jo swminisy] ‘g-(009)81 AV 108nU0CD)
(09-8S-NL-DAVA) (ESELL ¥sBL, ‘08LL *fod) *spar 11
*sa[qe1§ “snfpr g *[out dd $6 ‘8561 [1dy IgOAqY Y
qIny pue ‘quompooy *D) pleuo( ‘pIAYRINID °§ pieyary
4q ‘NOSHAd FALLOWIAT BHL ANV JONVWHOI
-43d TVALJdADHAd °XpL ‘esef 90i04 11y puepioe]
XiojBl0qET] [SUUOSIa] *Iojua)) Juawdo(aaa( a1y 1B

6€0 1S1-AV

(10A0)

pa109[]00 eiBp suasaid Apnis se[noraed siyy *suon
-1sod jjels puw puUBWIWOD U 9A1I0J}8 3q 03 A[31] 1S0W
$1901j0 9501 AJ1IUap! p{Rom YoIym sampadold jo 198 B
dojaaap 01 Jepio u sureides a0Jo Ny 00T jo dnoid v
jo 1uswssasse [Bo13o[oydAsd 9AISUIXD UB N0 PILIIBD
(o898} pus JuLWSSASSY L11[BUOSIA] JO IMIISU] 9G],

uoday perjisse|ouf) *Larayiayg
‘erusoji[e)) Jo AISI3AIU[] ‘YOIB3SIY pUB JUIWSSIS
-sy Ainjsuosiad jo amnsu] ‘g-(009)81 JV 10enuU0))
(09-8S-NL-DAVAM) (€SELL Ase ‘08LL ‘foid) *spas 1l
‘sa{qe1 g ‘“sn1 § ‘[out *dd 6 *8561 [11dy "wyo2uqIy J
yiny pue ‘quiompooy ‘D pleuo( ‘playqAnIy ‘g pieyory
Aq ‘NOSHAd FALLDAA4T JHL ANV ADNVWHOJ
-¥dd TVNALAADHIA ‘X2l ‘esef sdloj 41y pus[yoeT
‘A101010qB [PUUOSIa *Jousy) juswdojaaa(g a1y 1yBray

6€0 1s1-4V




QAIdISSYTONN

AQAIJISSYTONN

AATAISSVIONN

dIAISSYTONN

*lotaeyaq jo swioj 1ayjo pue [enidadsiad ur s{em
snoJo[eus ur saA[aSWaY) 1S3J[UBW P[NOYS puB ImMIBU U
[e4quad ase spuan Lirfeuosiad orseq 1eyiuordunsse ayy

YiIM JU2ISISU0D 218 samsesw Lij[ruosiad pue [emdad
-1ad usamiaq sdiysuorie[as ayl jo uonSaXp pue amivU
oyroads ayj, ‘diysiapea) pue ‘suolje[al [B100S ‘jUaw
-1su{pe [guoljows Jo SEar® Y1 UI SISV YIIM pUNO) IIoM
sdiysuorie[as jueorjrudts snosawnp *£I[1q1x9j aAnudoo
pue 103[[a1ul jo sBare 3y} 03 pare[ai [Fuouis 180w 3w
51591 [enidaosed 9yl 1Byl 9IBOIPUL BINSIY *BANIVAJ)R
paiel 1901jj0 Areitiw 9y} jo soueudojiad enidaciad ayy
uodn sy sseng *Aipsuosiad jo Furpueisiopun pue jusw
-ssasse 2yl 01 JolAByaq [enidaotad yons jo worinquuod
[etiuatod 3y moys o3 st 1i0das sty jo asodand ayy,
*S1831 31 Jo dwos Ioj pajuasaid st [BridleW [BiUBWdO
-[oa3q ‘weidoid oy ur papnpout 3531 [enidased O] woly

6€0 1ST-AV

*lotaBYaq jo swio} laqio pue [Bnidodiad ur s{em
snoFo[eue Ul SIA[ISWAIY] ISSJIUBW P[ROYS PUE 3M}EU U
[e1ausd ase spuan Lijeuosiad orseq 1ey) nondunsse aqy

YiIM JUISISU0D ar8 sainseaul Airjeuosiad pus emdso
-12d usamiaq sdigsuorie[al ayl jo UCTIDAIIP pUB JnjBU
oroads ayJ, *diysiopeaj puw ‘suorie[al [B100S ‘jusw
-1sn(pe jeuoriows jo seale 3yl Ul S1S31 YIIM PUNO] IIaM
sdigsuonie[a1ueoyrudts snosawny *Lrjiqixafj santuoo
pu® 103[[a1ul Jo sBare ay) 01 paje[al L[Fuons 1sow amw
5189) [smidaoiad oY1 1By 9IBIIPUL SIMSAY ‘IATIOBYD
paiel 1e0yyjo Asei[iw ay) jo aduswiojiad fenidecsed oy
uodn st ssang “Li[suosiad jo Juipueisiopun pue jusw
-ss3ss® 9y} 03 JotAByaq [enidaociad yons jo uoTINGIIIUOD
[eniualod oYy moys o031 st 1odar syl jo asodind ayj,
*8183) 9y} Jo swos 10j pajuasaid st [vriejew [eiuswdo
-[aaaq ‘weidoxd a1y ur papn(out sisal enidaoiad 0 woy

6€0 1ST1-QV

AHIAISSVIONN

AAIAISSV'TONN

AIAISSVTIONN

AUIJISSVTIONN

*JOlABY3q Jo suriof 19Yj10 puw [enidaosed ur slem
snodo[eue Ul SIA[ISWAY] ISSJIULW P[NOYS PUB IIMIBT UY
[eiouad ase spuan Aijeuosiad orseq 18y3 uonidumsse ayy

YIIM JUSISISU0D 218 sainsvam Lj[euosiad pue [enided
-1ad waamiaq sdigsuorie[al a1 Jo UOTIOAIIP pue aimjeu
oryroads ayJ, ‘drysiapes] pue ‘suoiie[al [BIO0S ‘Jusw
-1snfpe [vuolloWs Jo SBAIB Ay} UT 1891 YIIM PUNO] 3IoM
sdigsuonefaljueoyrudls snosawnp *£{IqIx[} 2A111uS00
pue 103[[a3ul jo swaIe 3y} o} pate[al K[Juons isow are
8189 [enidaosad ay: 18yl 91BOIpUL BYNSIY *AAIIOSY
pa1ul 1901350 Lreirjiw aq3 jo souswiojrad [enidostad ayy
uodn s1 ssang L3 euosiad jo Surpueisiopun pue jusm
-553888 91 01 lo1aBYaq [enidaosad gons jo uOIINGLIIUOD
[enimetod ayy moys o1 st wodal s1yy jo asodimd ayy,
*81§97 9y} Jo awos Joj pajuasad st [erIajBw [eIUdwdo
-{2aaq -weidoid oy3 ur papnjour s3sa1 [enideoied 0] woy

6€0 IS1-QaV

*lotAeqaq jo suoj Joyjo pue [enidaosad ur sfem
snoSo[eue ur SaA[aSWaY) }SIJIUBW P[NOYS PUB ImIBU U
Jerousd are spuan Lijeuosiad orseq jey; uondunsse oy

M JU3)S1ISU0D aIe somseaw Aj[euosiad pue [enidsd
-1ad waamiaq sdrgsuonie{a: oyl jo UOYIOANp pue aInjBu
oyroads oy, °diysiopea] pue ‘suoIIB[ad [B100S ‘jUsW
-1snlpe [euoliowla Jo SBAIE AY} UI $IS31 YIIM pUNO) 9I1oM
sdiysuonie{a1 jueoyjrudis snozawny *L1r[Iqixsry 9ArHuSoo
pue 103[[aIul Jo SBAIB 911 0} pae[al A[Suols isow are
51891 [enidaoiad oY1 18Y) 91BOIPUI SINsAY *dAII09)f
paiel 1901350 Arer[iw 3y jo soueuuiojsad [enideciad oy
uodn st ssong “£ipeuostad jo Jurpueisiepun pue juow
-SS95SB 9} 03 Iolaryaq [enidadiad yons jo wolInqIITOD
[erieatod ag3 moys o1 st wodar s1qy Jo asodmd ayy,
*81S3) 93 Jo awos 10} pajuasaid sy [eustRW [BIUSWdo
~[2Ae(q ‘weidoud aq) uy papnjour s3sa3 {enidsored Q1 woyy

6€0 ISI-QV




AIIJISSYTONN

JATAISSVIONN

QALAISSVIONN

QAIJISSVTIONN

(1940)

pa10a[oo B1ep siuesald Apmis m[nonred siyj, ‘suon
-1sod jjeis pue pUBWILOD UP JATIO}Ja-aq 03 A[aX1[ 1sS0W
$1901j]0 9507} AJ11USPI p[NOM YIIYm sompadoid jo 138 ©
dojaaap 01 Iepio uf sureideo 99l Iy 001 jo dnoif ®
jo 1uowssosse [ed1dofoyodsd aAISUIIXD UE INO PILLIBD
[oIBas9} PUB JUSWSSASSY LI1[BUOSIS] JO AMINISU] 3y ],

woday payjisse(ou() *Lajaxiog
‘gruiojiyer) jo f1s19Atu() ‘golBasay pue JUAWSSAs

-sy Awjeuosiad jo aymnsu] ‘g-(009)81 JV 10enuoy)
(09-85-NL-DAVH) (€SELL ysu] ‘08LL *foid) 'sjau 11
“sojqe1§ ‘*sny|t § ‘[our dd ¥6 *8S61 [y “1yo2uqly °F
yany pus ‘quompooy ‘D pleueq ‘p[HYoINL) S pieyory
Aq ‘NOSHAd AAILDAAAT IHL ANV IONVWHOI

“¥Ad TVALdADYHL X3 ‘@sey 92104 Iy pue[yoeT]
£101BI0qET] [9UUOSIed *Iojuay) juswdo{ars( AV WYBLIY

680 1S1-AaV

(3940)

paoo[[0o ®iep stuesaid Apnis se[nonsed siyj, ‘suon
-1sod jjeis pue puswwed Ul IANIDSYJO oq o1 A[ax!] 1sow
$1901jj0 9SO AJ1IUapl p[NoM YOIYm sammpadoid jo1as e
dojeaap 01 1apio ur surerdeo so1oj Iy 001 jo dnoid e
jo uswssasse [B01Jo[oydLsd 9AISUIIXD UB INO pPILLIBD
[oIBaso} puB JUSUISSISSY LI[BUOSIA] Jo 2ImINISUf 3y ],

woday parjisse[duf}] *Kafayiag
‘gruiojI[e]) jo AISIAAIU[] ‘JOIBasIY PUB JUIUSSIS

-sy A[suosiagd jo amnsy] ‘g-(009)81 4V 10e811U07)
(09-85-NI-DAVA) (€SELL Ase, ‘0€LL *foid) *spa 11
‘so[qel g **sn[[18 *[oul *dd ¥6 '8S61 [Hdy W22qY *F
qany pue ‘qiiompooy D) plEUO( ‘P[RNJYAINID 'S pIEYDLY
Aq ‘NOSHAd 4AILDIAAE JHL ANV ZONVIHOJ

“HAd TVALAADYAd "X ‘esef 92404 11y PUBR[{IBT]
‘K101BI0qR ] [OUUOSIa *I81ua7) juswdo[aAa(] 11y 143 Tipm

6€0 1S1-AV

QAIAISSYVTIONN

QUIAISSYTIONN

AIAISSYTONN

QAIJISSVIONN

(13a0)

pa109j[00 ®1ep smasaxd Apnis refnotued siyy, ‘suon
-1sod jje1s pue puBUIIOD Ul SATID9}J3 9q 01 L[ax1] Is0owW
51001jJ0 @501 KJ1Uapl p[NOM {OIYM sainpadoid jo 195 B
dogaasp 03 iepio ur sureides adio ny 001 jo dnoid e
jo ewssasss [eotfo[oyoded SAISUIIXG UB INO PALLIBO
{0luasa) pue Juawssassy L11[BU0SIad Jo aIMNIsU] Ay |,

uoday parjisse[ou) *Kajaxlag
‘erutoji[en) jo ANSIAAIU[) ‘YOIBasIY puB JUIWSSIS
-sy Aijeuosiad jo aininisu] ‘g-(009)81 AV 1081UCY)
(09-8S-N.L-DAVA) (£SELL Y88 *08LL *fo1d) *sjal (]
‘sa[qe1§ “sn[[t g ‘7out *dd ¥6 "8S61 1LY "IyoaqY F
qiny pus ‘qazompooy ') pleueq ‘payYIML) °g pieyory
Aq ‘NOSHAd JALLOAAAT FHL ANV IDNVWHOJ
“Hdd TVALJADYAd °xpL ‘oseq adloj 11y pue[yder]
X101810qE] [3uUUOsiag *193ua)) Juawdo[ara( 1y WYIriy

6£0 161-AV

(19A0)

P2109[[00 BlEp siuasaid pnis me(noned sig], ‘suon
-1sod JjBls puUB pUBWIWOD Ul JATID)}a 9q 03 L[9Y| 1s0W
§1901}j0 25073 AJI1Uapl p[RoMm Yoiym sampadoid jo 195 ®

do[aaap 01 1apio uwr sureideo adlof ny 001 jo dnosd e
Jo Juowssasse [801F0[oyo4sd 9AISUAIXI UL INO PILIIBD
[oIBos3) puB JWAWSSISSY A11[BUOSIA] JO ymnisu] Y],

uoday parjisse(ouf) *Ka[ayiay
‘erulojije)) jo A1SISAIU[) ‘GOIBISIY pUB JUIUISEIS
-8y Aijeuosiad jo awmnisy] ‘g-(009)81 AV 10enU0]))
(09-8S-N.L-DAVAM) (ESELL 1se], ‘08LL ‘fo1d) *sjai1 11
‘so[qer g “*su[t g [out *dd $6 *8S61 [1dy "y2AqlY '
qiny pue ‘quiompooy °)) p[euo(] ‘P[21JYAnni) g pieyary
4q *NOSHAd FALLDAAAA JHL ANV FONVAHOJ
-HAd TVNLJADUAd °*°L ‘eseg adio 1y pus[yoeT]
‘{101ei0qE"] [SUUOSIa *191ua)) Juswdo(aaa(] Ty By

6€£0 1S1-AV




TUIJISSVIONN

AIIAISSYTINN

AIAISSVTIONN

AATAISSYTIONN

*101ABY3q Jo swio} 1Yo pue [enidadiad ur s{em
snodo[eur Ul SIA[9aSWAY} }SOJIUBW P[NOYS puE 2MMiBU UL
[813uad ase spuan L11jeuosiad oiseq 1eyi uordunsse ayy
UM JUSISISUCD 218 samseaw Lji[euosiad pue [enidao
-1ad uaamiaq sdigsuorie|al syl jo uOIIDANP pue 2MiBU
oyj1oads oy, -diysiapea pue ‘suciie[al [BI00S ‘jUaw
-1sn{pe [BUOllOWS Jo SBAIB JY} Ul SIS3) YIIM pUNO] 2IoMm
sdiysuotieaijueatjiudis snosawnp *£[1qrxsyj aanrudoo
puE 103][[2Iul jo sBale ay] 01 paie[al A[Juoiis 180w aIe
51597 [Bnidaosad oY1 1BY1 91BDIPUI SINSIY *IA1109))d
paiel 130130 Areir{iw ay3 Jo aoueuuojiad yenidasied agy
uodn s1 ssang -£ijsuosiad jo Surpueisiopun pue jusw
-SS9SBE Y31 0} Jo1ABYaq [enidasciad yons jo uolIN|LIIUOD
[eriuated ay1 moys 01 st 10dar siyy jo asodind ay],
*S1831 Y} Jo swos o] pajuasaxd st [BLislBw [BIuawdo
-[eAaq ‘uwreidoid oy ur papn[oul s1sa) [enidaoiad O wouy

6€0 1S1-AV

*I01ABY3q JO SwWi0} Jo4io pus [enidadiad ur s{em
snodo[eus Ul S9A[aSWAY} ISIIUBW P[NOYS PUE SINIBU UL
[e1ouad a1 spuan Lijeuosiad oiseq 1ey) uondunsse ayy

YIIM JU21SISUOD are saseaw Ki[euosiad pue [enidad
-1ad u9amiaq sdigsuonie[al ay) jo UCIIDAIIp pue Iinjed
atjroads oy, diysiapes| pue ‘suolisjal [BIOOS ‘yusw
-1sn{pe [euoriows jo sBaIe aY) UI SIS 1M PUNO] II1aM
sdigsuorie[ai jueorjudis snosawn) L[Iqixa[j santudoo
pUB 103[[27Ul jo sBAme 9Y) 0] paje[al A[Fuons 1souwr ase
8189} [en1dadiad aY3 1BY1 IBOIPUL SINSIY °AAII0)}a
palel 1a01jj0 A1mj[rw ay1 Jo aoueunojrad penidaciad agy
uodn st ssang “Lir[suosiad jo Jurpueisiepun pue jusw
-SSasse 9y} 0} 101aBYyaq [enidaocsad yons jo uolINqInUOd
[eriuatod ay3 moys o1 st wodai sty jo asodmd ay],
*$159] a1 jo awos Joj pajussaid st [vLIdIBW [Bwawdo
-[eA2q ‘weidoxd a3 ut papnyour s3s91 enidaosad O] wouyy

6€0 IST-QaV

QIIAISSVTIONN

QHIAISSYV IONN

HIAISSYIONN

AJIAISSVIONN

*I01ABY3q Jo sumioj 1ayjo pus [enidsosod ur slem
snodojeue Ul S3A[ISWAY] 1SIJIUBW P[NOYS PUB SMIBU I
[eiaual ate spuan Airpeuosiad orseq 18yl voridumsse ayy

qiIM 1UaISISUOD aIe saimseam Ljjeuosiad pue [enidad
-1ad woomiaq sdrgsuorie[al ay) JO UOIIDANp puUR IINIBU
orjioads ayq], ‘diysispea) pue ‘suolie[al [B1208 ‘juau
-1sn{pe [BUOIIOWS Jo SBAIB 3Y) UI §1S3] [IIM pUNO} Ilam
sdrgsuorjera1jueorjiudts snosaumy *L[1qIxa[j sarrudoo
pue 1239[[91ul jo seale 3yl o} pajw[ai A[Juons 1sow are
8183) [en1daoiad Y1 1BY1 ILOIPUI SINSIY *BAI103})S
paiel 190130 Lrejrjiw a3 Jo souswiojiad [eniydaciad ot
uodn st ssang *firfeuosiad jo Furpueisiapun pue juewm
-S5a858 9} 01 Joravgaq [enidaoiad yons jo woringuIuoOd
[eniuatod oy3 moys o3 st Hodaz sy jo asodmd ayj,
*$1891 9Y1 jo swos o} pajussald st [ersjew [vluswdo
-[easq ‘weidoid oy uy popnjoul s3sa1 [enidaoied 0T woy

6€0 IST-AV

*Io1ARYaq Jo suo} I1ayio pue [enidasiad ur s{em
sno3o[BUB Ul SIA[9SWAY] ISIJIUBW P[NOYS PUE SmMieU Ul
[e1oual are spuan Lijruosiad orseq 1ey uondumsse ayy

UM JUIISISUOD ale samseaw An[euosiad pue [enidad
-1od waamiaq sdigsuonje[als sy} jo UOLIOAAP puE SInjeu
ayroads ay], ‘digsiopes] pue ‘suorje[al [e190s ‘juom
-1sn[pe [BuolloWS Jo sB3IE 9Y} Ul SIS3T YIIM PUNO] SIam
sdiysuorie[a: jusoyjrudrs snosawny *Liriqrxsyy aanrudoo
pue 103[[9ul Jo sBaIe 9y} 01 pate[al A[Suonls jsow are
s1s9) [enidaoiad a1 18Y1 91BOIPUL SINSAY  *SAI10a})0
pailel 190130 Areifjiw aq1 jo soueuniojsad renidaciad aqp
uodn st ssang -Liyeuosiad jo Jurpueisiopun pue juawm
-SS9SS® 273 01 Jolaeyaq [enidaoiad yons jo wonnqiuoo
[eriusod agy moys o3 st wodar syl Jo asodmd ayy,
‘81591 2y Jo awos loj pajuasaid sy [euajew [eruswdo
-[easq -weiSoud oyi ur papnjour s1say [enidaosad O woyy

6€0 1SI-QV




